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In accordance with the practice of previous years, I preface the formal portion of my 
report on the working of the Meteorological Department in the year ending 31st March 
1884, with a brief notice of some of the more important incidents of the year, and of the 
subjects to which attention has been more particularly directed. 

Actinometric Observations. — In the report for 1882-83, I recounted the steps 
taken, up to date, ior training the actinometric observers to be sent to Leh, and to 
verify, by an ample comparison with arbitrary standards, the instpaments they were to 
take with them. As the supply of the latter, originally sent out, proved to- be in part of 
inferior quality, and had been seriously reduced by breakage, it was necessary to detain the 
observers in India until the arrival of a further supply of thermometers and the completion 
of their subsequent verification. The instruments arrived in May 1883, but the season 
of clear skies was now at an end ; and although every available opportunity was utilized for 
carrying oh the work during the rains, it was not until the end of September that it was 
brought to a close,— the instruments packed for safe transport across the passes, and every 
thing made ready for the start. Sergeant Rowland and Mr. Shaw left Dehra on the 2nd 
October, and reached Leh, Murree .and Srinagar, after a month’s journey, arriving 
there on the 2nd November. All the instruments arrived in excellent order. 

Their work at Dehra had been carried on under the direction and, personal shpetin- 
tendence of Mr. Hennessey, who devised seiveral improvements in the instruments, and 
organised the scheme of their work. The results of this experience he has embodied in 
a pamphlet of elaborate! instructions, speci^ly drawn up for the guidance of the 
observers, — itself an important contribution to science, and which will probably serve as 
the basis and guide for all future systematic wdrk in actinometric observation. I cannot 
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omit to repeat the expression of my great indebtedness to Mr. Hennessey, for his valuable 
co-operation in organising the scheme and directing the preparations for the important 
work now in progress. 

I have received the results of the observers’ work, for the months that have elapsed 
since their arrival at Leh up to the end of May. Hitherto the season has proved most 
unfavourable. The winter and spring months have been unusually stormy in the North- 
Western Himalaya, the skies have been greatly obscured by cloud, and opportunities for 
good observation have been very rare. This is to be regretted ; hut it was to be anti- 
cipated that the winter observations would prove more interrupted than those of the 
summer, and it is to those of the summer season, when the declination of the sun is higher, 
the thickness of the absorbing atmosphere consequently less, and the serenity of the 
skies greater, that we must look for the most important results of the work. 

Himalayan Snowfall Reports. — In last year’s report, I set forth the reasons 
which have led me to attach great importance to the acquisition of detailed and regular 
information on the state of the Himalayan snows and of the weather prevailing over the 
higher ranges of the mountains. And in accordance with the recommendations of the 
report, those passages which bore on this subject were extracted and widely circulated 
to officers stationed in the hill states, and whose duties bring them into communication 
with travellers and traders in the interior of the mountains, with the request that they 
would endeavour to obtain and communicate speedily to this office, from month to month, 
the fullest information procurable on the extent and thickness of the §nows. As the 
result of these measures, the statistical accounts received of the snowfall of the past 
winter and spring have put me in possession of a body of most valuable information, 
—the more valuable that, throughout the higher ranges to the north-west of the Sutlej, 
the snowfall of the past winter and spring has been unusually heavy, while that of the 
outer ranges, from Kangra eastwards, has been as conspicuously deficient, and that of 
the inner ranges of the Central Himalaya has been much below the average. The distri- 
bution of the snows being thus known, we are enabled to trace out, with more precision 
than hitherto, the influence of the snow fields on the dry winds of the plains, and in this 
respect the experience of the present year will prove more than ordinarily instructive. 

Connection of the Snows with Dry Land Winds. — The views put forward 
in last year’s report of the influence of the snows as favouring the prevalence of dry 
westerly winds in Northern India have been so far uniformly confirmed by the further 
experience of the past year. 

In the spring of 1883, there was a heavy and late precipitation on the first or outer 
snowy range of Hazara, Murree, Kangra, Kulu, and Bussahir; and, relying on the 
experience previously gained, I ventured to put forward a warning in the Gazette of India 
of the 2nd June, to the effect that the monsoon rainfall of the North-Western India would 
probably be retarded, and that there would be a long spell of dry winds on the plains. 
The result was that an interrupted, sporadic, but locally heavy rainfall in the first half of 
July was followed by a long break, which began in the Punjab, speedily extended to the 
North-Western Provinces, Rajputana, Khandesh, Berar, and even the Konkan and 
Deccan, and lasted up to nearly or quite the end of August. 

A further confirmation of the above view was afforded by the meteorology of the 
winter months. As a general rule, little or no snow falls on the Himalaya before Christ- 
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mas or the beginning of the new year, and it is then accompanied by a more or less 
copious rainfall on the plains of North-Western India. Last season, however, there was 
a fall of snow in Kashmir as early as September, and very generally on the North- 
Western Himalaya in October; and early in November a very heavy fall took place 
everywhere to the north-west of the Sutlej. The cold season which followed on the plains 
and the outer Himalaya was remarkably fine, — dry cool north-west winds prevailed, with 
unbroken steadiness ; and in Northern India, over the greater part of the Gangetic plain, 
and in a large area of Western India, the four months, November to February, were 
absolutely rainless. 

Judging from present appearances, the experience of the approaching monsoon will 
furnish further valuable evidence as to the influence of the snows ; the spring fall in 
Kashmir and Lahoul having been unusually heavy and also prolonged. 

A paper on the connection of the Himalayan snowfall with dry winds and seasons of 
drought in India was lately communicated to the Royal Society of London and read at 
th.e meeting of the ist May. In this paper, which I understand will shortly be published 
in the Proceedings of the Society, I have given a resume of the evidence from which the 
above connection has been inferred. Each successive year will add to this evidence, and 
develop the precise character of the connection, and I anticipate, with confidence, that 
before many years shall have elapsed, it will be possible to forecast the prospects of 
any given season, at all events for North-Western India, with more precision than 
has hitherto been possible for this or any other country in the world. 

Himalayan Observatories. — Hitherto, with the exception of Leh on the Upper 
Indus Valley, the only observatories for the registration of Himalayan meteorology have 
been those at the hill stations,— Murree, Simla, Chakrata, Mussooree, Pauri, Ranikhet, 
Pithoragarh, Katmandu, and Darjeeling, — all of which are on or among the outer hills, 
at some distance from the permanent snows. It has long been an object to obtain addi- 
tional meteorological registers from the interior of the mountain tract, but there has 
been some difficulty in effecting this, owing to the paucity of residents, of sufficient edu- 
cation and intelligence to undertake the charge of the work. During the past year, 
through the kindly volunteered assistance of the Rev. A. Heyde, an observatory 
has been established at Kailang, in Lahoul, at an elevation of 1 0,000 feet above the sea, 
and to the north of the second snowy range. Mr. Heyde has been at much pains to 
establish the instruments in accordance with the official instructions and to obtain a 
properly trained observer, and in addition to the registers, which were commenced in 
July 1883, his personal observations on various meteorological phenomena are parti- 
cularly valuable, and such as can only be furnished by an educated and observant person- 

Another observatory, less remote but still within the influence of the snowy range, 
has lately been fitted up at Chamba, with the kind assistance of Major C. H. Marshall, 
the Superintendent of the Chamba State, and Dr. Hutchinson, the Resident Medical Mis- 
sionary. I expect shortly to receive registers from this observatory. 

Insular Observatories.— With a view to ascertaining, as far as possible, the 
current meteorological conditions of the oceanic region, which is the source of the Indian 
summer monsoon, observatories have been established at Zanzibar, the Lakhadives, and 
the Seychelles. That at Zanzibar has now contributed registers since January 1880, first 
as a voluntary observatory ; and in 1881, being brought on the list of paid observatories, 
it was raised to the status of one of the second class. Thework has continued good. 
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and it would be a serious loss were it now to cease. Last year there appeared to be 
some danger of this, owing to the transfer of the political establishment of the station 
to Her Majesty^s Foreign Office^ and the consequent withdrawal of the medical officer, 
who has superintended the observatory. The Surgeon-General of Bombay has 
allowed the observer to remain at his post for a time, pending the reply of Her Majesty’s 
Government to the application that the observatory may be taken over by the Foreign 
Office and continued. As yet no reply has been received to this application.® 

The observatory at Amini Divi was established in September 1880, although no 
report of the fact was received until long afterwards, and no mention is made of it in the 
Administration Report for that year. The observer, a subordinate medical officer, was 
trained in Madras, but it would appear that either the man was naturally inefficient, 
or his training imperfect. In any case, his registers are of little value. Those from 
January 188 1 to April 1882 have been entirely rejected, and those for the subsequent 
months of 1882 are very imperfect, while they have ceased altogether since that date. 
This observer has been recalled, and he has been succeeded by another man, from whom, 
as yet no registers have been received in my office. This observatory has been under 
the Meteorological Reporter to the Government of Madras. 

The Seychelles observatory was equipped in 1882, but the first registers contri- 
buted were those for June 1883, since which they have been received regularly up to 
January 1884. They appear to be fairly good as far as they go, but many important 
observations are deficient. As the Meteorological Officer of the Mauritius Government 
has also an observer here, it is desirable, if possible, that the two Departments should 
co-operate, and I have had some correspondence with Mr. Meldrum, the Meteorological 
Officer of the Mauritius, on this subject. There is much difficulty in controlling these 
remote observatories, as there is, as a rule, no one on the spot, having any technical 
knowledge of meteorology, and the observers are necessarily left to the guidance of their 
own intelligence with such assistance as they can obtain from the printed instructions. 

First Class Observatories in India. — It was proposed as a part of the 
scheme of re-organisation sanctioned by Government in 1875, that in addition to the then 
existing first class observatory at Bombay, observatories furnished with autographic 
instruments should be established at Calcutta, Allahabad, and Lahore. The first of these 
was provided under the Lieutenant- Governorship of Sir G. Campbell, who erected a suit- 
able building for the purpose at Alipore, and this has now been working steadily and 
with satisfactory results since the spring of 1877. Owing to the want of buildings in 
any suitable site, the provision of similar observatories at Allahabad and Lahore has 
hitherto remained in abeyance, and, in fact, as regards suitability of site, the existing 
observatories at both these seats of Government are far inferior to those at the large 
majority of the minor stations. 

It is therefore with much satisfaction that I am able to report that at Lahore there 
is, at length, a prospect of a suitable building being shortly placed at the disposal of the 
Department. Shortly after the close of the official year, I visited Lahore, chiefly with 
a view to this object, and I there learned that a building, the property of Government, 
situated in a very excellent site, would shortly be vacated, and might probably be made 

^ On the 1st September 1883. 

* I regretto report that, no reply having been received from the Home Government, and the services of the 
observer being urgently required by the Medical Department, it has been necessaiy to close the observatory. 
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available as an observatory and office for the Meteorological Reporter. This proposal 
has received the approval of the Lieutenant-Governor of the Punjab, and the building 
in question will be made over to the Meteorological Department in July, when steps will 
be taken, with as little delay as possible, to carry out the original scheme. 

In the case of Allahabad, a suitable site has been obtained in the Chatham lines, and 
although, owing to financial considerations, it has been found necessary yet again to 
defer the erection of the permanent building, it is proposed to erect a temporary obser- 
vatory on the spot, and commence observations for the purpose of determining the extent 
to which the proposed change of site will influence the normal values of the observations, 
especially as regards temperature and humidity. I would fain hope that this preliminary 
measure may be carried into effect at an early date. Every delay increases the risk of 
losing a sufficiently long comparative record ; in which case, much of the utility of the 
registers of the present observatory, now extending over nine years, will be lost to 
science. 

Registration of Rainfall. — In former reports, I have given an account of the 
steps taken to obtain registers of rainfall from those portions of India which, up to i88i, 
were entirely unrepresented in the records of the Department. There were then two ex- 
tensive tracts, one in the peninsular and the other in North-Western India, the rainfall of 
any portion of which could only be vaguely inferred from that of the surrounding 
regions. The first of these was the comparatively wild and inaccessible country, lying 
between the Central Provinces on the one hand and Chutia Nagpur, Orissa, and the 
Northern Circars on the other, and comprising an area of about 150,000 square miles. 
The other was the desert region of Western Rajputana with the Native States of Khyr- 
pore and Bahawalpore, measuring approximately 65,000 square miles. In former reports, 
I have recounted the steps taken to establish raingauges in South Rewah, Sirgujah, the 
Tributary Mehals, the eastern districts of the Central Provinces, Bastar, Jeypore, and 
the zemindaries of the Northern Circars, all included in the former tract. This is now 
represented by the following stations : — • 


Chandia 

in 

South Rewah. 

1 Kunjabangar in 

the Tributary Mehals. 

Sohagpur 

}) 


Saragaon „ 

the Central Provinces. 

Dudhi 

)} 

Mirzapur. 

Raigarh „ 

>> 

Palamow 


Chutia Nagpur. 

Sarangarh „ 


Lohardugga 


n 

Dhamtari ,, 


Sirgujah 

» 

Sirgujah. 

Bastar 

Bastar. 

Jushpore 

i) 

the Tributary Mehals. 

Naurangapur ,, 

Jeypore* 

Gangpur 

)) 

}) 

Kotipad „ 

D 

Keonjhour 

)} 

}) 

Koraput ,, 

)J 

Takhir 

9i 

)) 

Malkanagiri „ 


Angul 

)) 

D 

Gunipur ,, 

the Northern Circars. 

Denkanal 

)) 

)) 

Rayaghadda „ 

V 

Bispara 

}} 


Narsapatam „ 

JJ 


In Western Rajputana, a thinly-peopled tract of very light and precarious rainfall, 
raingauges have now been established at the following stations ; at all but Bickaneer and 
Pachbadra, within the last year : — 

Bickaneer* 

JasoL 
Pali. 

■ ' , Nagar*- 


Jessulmere. 

Barmer. 

Pachbadra. 
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In some parts of Bengal and of the Madras Presidency, where the raingauge stations 
sending registers to the Central Office were somewhat thinly scattered, and insufficient 
fairly to represent the average rainfall of the tracts in question, some additions have been 
made to the list, by selections from the sub-divisional stations already provided with 
gauges, and nearly the whole of India is now fairly well represented in the published 
returns. 

Chart of Average Rainfall of India. — In last year’s report, I described the 
chart of the average rainfall of India which had been prepared in the office and was then 
in the lithographer’s hands. It was completed and printed in colours by December 1883, 
and the first copies were exhibited at the Calcutta Exhibition. Judging from the requisi- 
tions that have been received for copies of this chart, I believe that it has been found of 
much use by administrative officers and others. 

Charts, on a smaller scale, have been prepared showing the average distribution of 
the rainfall in the principal seasons of the year, viz., the cold season (November to Feb- 
ruary), the hot season (March to May), and the rains, but these have not as yet been 
lithographed. 

Seismic Observatories. — The registration of earthquake phenomena is a branch 
of terrestrial physics, but remotely connected with meteorology ; but, inasmuch as it 
requires for its prosecution the establishment of fixed observatories, it has been found con- 
venient to utilize certain of the existing meteorological observatories for the purpose. In 
1882, in consequence of a representation from the Superintendent of the Geological Sur- 
vey, a sum of Rs. 2,000 was allotted for providing a simple form of seismic apparatus and 
sheds for its protection, the arrangements being entrusted to the Superintendent of the 
Geological Survey in conjunction with myself. The iron sheds proving more costly than 
had been originally anticipated, the number of proposed observatories had to be reduced 
to three, only one of which is provided with the full set of apparatus, and the stations of 
Silchar, Sibsagar, and Shillong were selected for the purpose. The apparatus consisting 
of Mallet’s cylinders and post (with bronze spheres) was constructed at the Mathemati- 
cal Instrument Department. Working drawings of the shed were prepared and forward- 
ed to the stations in question, and during the last cold weather the sheds were construct- 
ed and the apparatus set up. 

When on my recent tour of inspection, I found the arrangements completed at Shil- 
long and Silchar, and I determined the azimuths of these two observatories. That of 
Sibsagar was incomplete ; tbe meridian line was however fixed, and the verification of the 
azimuth must be made on the next occasion of visiting the observatory. 

The registers are transmitted to the Superintendent of the Geological Survey. 

Inspection of Observatories. — The inspection of observatories has been ad- 
verted to, in previous reports, as one of the most important duties of the Meteorological 
Reporters. Thirty-three observatories have been inspected during the year by one or an- 
other of these officers, and seven by the Sanitary Commissioners of the Central Provinces 
and British Burmah,^ but in the case of most of the Reporters, indeed all those who hold 
other offices in addition to their Reporterships, the occasions on which they are’ able to 
absent themselves from head-quarters in the performance of this duty are rare, and ' thus 
it frequently happens that observatories, the work of which is far from satisfactory and 

^ Exclusive of the five observatories at the Reporters’ head-quarters. 
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which urgently require inspection, are left for months unvisited, owing to the inability of 
the local Reporter to leave his local office. In the case of stations not accessible by rail, 
steamer, or horse dak, such as those in Western Rajputana and some of those in the 
Central Provinces, the consumption of time in the mere performance of the journey to 
reach them is such as to be practically prohibitive of inspection ; thus it happens that 
Raipur, Sambalpur, Pachbadra, Quetta, Leh, Mercara, Tounghoo, and some others have 
never yet been visited by any Meteorological Officer; and Bickaneer, Seoni, Chanda, 
Dera Ismail Khan, Sibsagar, and most of the Burmese observatories have been inspected 
but once during the many years of their establishment. Under these circumstances, 
some of the local Reporters, mz.^ Dr. Neil and his successor. Dr. Lawrie, in the Punjab, 
Miss Pogson in Madras, and recently Mr. Eliot in Bengal, have endeavoured to utilize 
the services of their head clerks to carry out the needful inspection, furnishing them 
with such instructions as they deem necessary, and with the guidance of some practical 
experience of work in a local observatory and that of the official book of instructions. 
Mr. Eliot and Dr. Lawrie, in their reports, both speak very favourably of the result of this 
measure ; and I have never doubted that, when intelligent men of this class, properly 
coached in their duties beforehand, are so employed, they may be very serviceable. In- 
deed it was in this conviction that I proposed, in i88i, to add a travelling instructor to 
the head office, whose duties would be very similar to those actually performed by the 
head clerks of the offices referred to. 

But it must not be supposed that, by any such measure, the Reporters can be entire- 
ly relieved of the duty of inspecting their observatories. Where, as in the majority of 
cases, the shortcomings of observers are due to their neglect or misapprehension of the 
rules laid down for their guidance, and to their departure from the prescribed routine, an 
intelligent head clerk or chief observer is quite able to do all that is required. But the 
knowledge of these men is purely empirical ; and when therefore the registers of an ob- 
servatory are affected by some cause or condition, not specially noticed in the official 
instructions, and which it requires a trained judgment to detect and estimate, only an 
officer of scientific experience, and with a good practical knowledge of physics, can decide 
wherein the work of an observatory is at fault and how it may best be remedied. And 
there are certain portions of an inspector’s routine work, which require more experience 
in the details of manipulation, than men ordinarily engaged in clerical duties can well 
perform — such as verifying thermometers and cleaning barometer cisterns, with such 
appliances only as are available at the observatories. 

The conclusion that I draw is this. Reporters should visit every observatory in 
their province once at least, and as soon after their appointment as possible. They should 
also inspect them subsequently, from time to time, as far as may be practicable ; and 
only in the event of their inability to visit a station which stands in urgent need of inspec- 
tion, or when the difficulty to be met is believed to be such as a subordinate officer can 
cope with, should such an officer be employed on the duty. 

Bengal Provincial System of Telegraphic Report. — In the latter part of 
1882, a scheme was drawn up by Mr. Eliot, at the instance of the Government of Bengal, 
for establishing a local system of da:ily telegraphic weather report during the rainy season. 
For the information of the Provincial Government and its administrative officers, it was 
desired to obtain more ample information of the current phases of the weather than is 
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iS observatories which form part of the imperial system in that Province- 

is prtticable frlTe's 1 “HI? “d widely to the local officers, than 

p acticable from the Simla office. It was arranged that the additional expenditure tn 

.“rGovemitVoUnlil'' establishments, vested in the 

In Mr Eliot's Administration Report (Appendix A), will be found a verv f„1l 

L carts of ^"“.onal observatories were established n differ 

ai:r:;;rr;hrp”‘^,7:et '“r’ 

with Calcutta (including the Alipore Ob;er,’atory,, transmit tf the' BenTaToffif'’'’ 
daily telegram of the observations recorded at .o A.M. from tht i«h mT ! n I 
November; and these, after correctionandreduction, are published dilv in a L “ 1 
toplher a general description of the weather phases of the day. The preptrttion "f 
this report is completed and sent to the Bengal Secretariat Press bl a P Paration of 

1 addition to the daily report of the p-eneral wPTthor lUr ttiIvoj- -ui- i 
statement, giving the average" and extreme varSonlo the — ^ 1 “ " Tl'" 
t e^ week at all observatories, and the rainfall returns for .hrw::rret LfaT:* s m 
tions. These latter are transmitted by post cards despatched dnd i ^ ^ 

registered, and a weekly return is also forwarded as a ch^ck on^hldXd ? t 
Frony a few remote stations the latter are transmitted by telegraph " 

patch. ^^s- 

The amount of additional Isona work ifv and energy, 

ment of Bengal is veryrnsLe"by i K Gove^ 

falls upon hi persoLly anTthis boTf^^^ data 

dition to the daily stci Lie report ^1. is an ad- 

the year. The personal work thus falling on Mr throughout 

pushed by any other local Reporters no excTudi; 

discharge. And it is work of a most all T '''' duties to 

her two reports have to be prepared an^ r. ^P^^ to Novem- 

and since Mr. Eliot has no assistant to without a single day’s remission, 

exhausting and trying climate whether hi carried on in an 

Calcutta LmBmoN:-A y " work. 

International Exhibition was occupied byth^M the Indian Annexe of the Calcutta 

of a Van Rysselberghe meteoriranh ^ f Department for the exhibition 

solar heat and the humidity of the atmosphert measuring the 

ally prepared for the exhibition, to illustrate th " m meteorological charts, speci- 

sure and winds of India, of femperature and th of barometric pres- 

fall of Bengal in the rainy months and t f f-x. ® of cloud ; also of the rain- 

seasons of the year and on the general ^ ® three principal 

graphed chart already referred to. ^ the litho- 
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PART IL— OBSERVATORIES. 

In the Report for 1882-83, I enumerated 126 observatories which contributed 
registers to the Meteorological OflSce up to the close of the yearj of which number, 
thirteen were either independent or attached to Government Offices and not paid for by 
the Department, and six were private or foreign observatories. Excluding the 22 new 
observatories which have been established in Bengal as part of the provincial system, 
the only additions made during the past year are — 

Kailaag or Kyelang in Lahoul (3rd class) 

Seychelles Islands . . . . . . . . ( do. ) 

both of which had been furnished with instruments in the previous year. The first of 
these began to contribute registers in June 1883, the second in July 1883. Three other 
observatories, Cuddapah, and Rajahmundry in Madras, and Chamba in the N.-W. 
Himalaya, were furnished with instruments, but had not began to contribute registers 
before the end of the year. 

The voluntary observatory at Paori in Kumaon having ceased to contribute registers 
since the 30th November 1883, the net addition to the list of observatories is one only, 
and at the end of the year the total number was 127. But 128 contributed registers 
during, at least, some part of the year. These were distributed as follow 


hidian Empire 

Bengal and Assam . • . , 

North-Western Provinces and Oudh . 
Punjab 

Central Provinces .... 

Berar ...... 

Central India and Rajputana 
Boniba7 ..... 

Madras, Mysore, Coorg and Hyderabad 
British Burma . . , 

Bay Islands , . , . , 

Lakhadives ...... 


Total 


Extra Indian Settlements 

Nepal 

Kashmir territories .... 
Baluchistan , . . . . 

Goa , . 

Persian Gulf ..... 
Aden . . 

Zanzibar , . . 

Seychelles . . , , 


and Forei 


'm States. 


Total 
Grand Total 


22 

18 

12 

II 

5 

10 

14 

17 

8 

2 

I 

120 


I 

I 

I 

I 

I 

I 

I 

I 

8 

128 


Of the whole number, three are first class observatories with instruments registering 
autographic ally, twenty -six second class observatories, at all but two of which, in addition 
to observations at lo hours and 1 6 hours daily, hourly readings are registered on four 

B 



(or m some cases three) days in each month and at all hnt nn,. . 

observations are registered daily at 7 hours Washington mean timj/- I's hT^'’ 

Calcutta mean time). The remainder, with five exceoTonV ’ 

registering two full sets of observations; and in theLse of stations, 

station, three sets daily. The five excepted scions ChoTrLgherSL 
Tura, Demagiri, and Makhla, register only temneratnre r/ f 

The observatories may further be classed as— ’ ^ ^ direction. 


C/ass, 


Tst. 

2nd. 

3rd. 

4thr' 

I 

25 

82 

I 

I 

0 

7 

4 

I 

I 

4 

0 

3 

26 

93 

5 


A.—Government observatories with paid observers under the 
Meteorological Department . . “ 

®-~^^dependent observatories or attached to Government 

p^ftment "7""" Meteorological De- 

C. Private and foreign observatories 

* • • • 

Total 


the work of the observatory has consisted of ^ ^ 

( 3 ) theltmos^^irprelTre?'!!: )’ Lm^elTt^rf sunshine. 

wind direction, movement and pressure, and (/J Linfir ^^ wet bulb thermometers), (e) 

and eTtirtTn^c^^^^ wet bulb thermometers, 

those of the exposed therLmeters for n^^^ of the maximum and minimum thermometers in shade, 
the ground thermometers at the surface i^foot ^solation ; and thrice daily those of 

vations . the movements of the hSti:d^e ~ -- 

exception of those under the Metelt“aTrepoX^^^^^^ '^In^thTc 

barometers with the Calcutta standard ’ ^ comparison of all 

rating of Government chronometers. ^ ^ ^ ^ ^ custody and 

The actieometrio obsewations, with a Stewart’s actiaometer, were discontinued in 

2d at page 20 of the Report for 1882-83. 

for the above purposes consists of — 

Rakhit,B.A. . , ru- r 

n Mukerjee* . . [ ; ‘ •• Chief Observer. 

lud Banerjeet . . , . . ] | ist Photo. Asst, 

lud Banerjee*^ . ^ ^ 

Ghuckerbutty J ^ t 2 nd Ditto. 

From 1st June 1883. 


t From 6th May 1883. 


1883. 



. Observer. 
. Ditto. 


1 1 

Babu Mohendra Nath Banerjee . * 

,, Shyam Lall Sen • . , 

2 Artificers. 

I Batteryman. 

6 Servants. 

The autographic instruments consist of a sunshine recorder, the Kew barograph 
and thermograph, which register by photography, a Beckley’s anemograph, an Osier’s 
anemometer, and a. Beckley’s rain gauge. During the past year all these instruments 
have worked fairly well. There were, indeed, several temporary interruptions in the action 
of the photographic instruments, owing either to the stopping of the driving clocks, the 
failure of the illuminating arrangements, and, in the case of the thermograph, either to 
the trace running beyond the illuminated zone, when the range of temperature was very 
great in the hot weather, or to the drying of the muslin in the covered bulb when the 
evaporation was very rapid in the hot weather. All these are failures that may be avoid- 
ed by proper attention, and having impressed on the chief observer the discredit that 
attaches to such imperfect work, I am glad to report that by increased attention to the 
instruments, he has succeeded, during the past month of May, in producing continuous 
and unbroken traces. 

The following table gives a comparative view of the mean results of the autographic 
registers of the barograph and thermograph, and of the eye-readings of the standard 
barometer and shaded thermometers, recorded at the same hours. The standard baro- 
meter has the cistern about one foot higher than the barograph, and the standard ther- 
mometers are exposed under a shed open all round, while the bulbs of the thermograph 
are under a louvred penthouse against the north wall of the observatory 


Comparative mean reduced readings of barograph and standard barometer in i88g. 


1883. 

Standard daromkter. 

Barooraph. 

<S hours. 

10 hours. 

16 hours. 

32 hours. 

Mean, 

6 hours. 

10 hours. 

jG hours. 

32 hours, 

Mean, 




Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

^ Ins, 

Ins, 

Ins, 

Ins. 

January 

• 


30'046 

30*110 

29-981 

30-045 

30*046 

30*025 

30*101 

29-972 

30*041 

30*035 

February 



29*964 

•040 

•904 

29-975 

29*971 

29‘954 

•036 

•got 

29-974 

29*966 

March 



•857 

29-924 

•790 

*864 

■859 

CO 

lO 

CO 

29-923 

*790 

*864 

•858 

April 



740 

•792 

’660 

•744 

•734 

73 ^ 

•790 

-657 

-741 

*730 

May 



*618 

*666 

•548 

•632 

-616 

•613 

*666 

■ '545 

•634 

•615 

June 



•532 

•566 

•469 

•552 

•530 

•524 

•564 

•463 

*547 

*525 

July . 



■523 

757 

*462 

*547 

•522 

*515 

■564 

•465 

•548 

*523 

August 



■597 

*641 

*544 

*629 

•603 

•584 

-625 

-528 

•614 

*588 

September 



•671 

723 

*618 

*707 

’680 

*670 

•726 

-617 

*704 

•679 

October 

• • 


•893 

•936 

•826 

•893 

•887 

•887 

•936 

-822 

■891 

*884 

November 



•930 

*982 

*861 

-93s 

•927 

*924 

■979 

•858 

•929 

'923 

December 

• • 


30’o62 

30*128 

30*007 

30*076 

30*068 

30*051 

30*121 

30-001 

30*071 

30*061 

Year 

* 

29*786 

29-839 

29*723 

29*800 

29-787 

29*778 

29*836 

29*718 

29*797 

29*782 
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Comparffiwe mean readings of the thermograph and dry bulb thermometer in the thermometer 


shed^ in i88j. 


I8S3. 


Thermometer in shed. 

Thermograph (dry bulb). 

6 hours. 

xo hours. 

16 hours. 

22 hours. 

Mean, 

6 hours. 

10 hours. 

16 hours. 

32 hours. 

Mean. 

January * 

0 

S4'9 

0 

68-3 

0 

74*9 

0 

6o-o 

0 

64'S 

0 

56-3 

0 

67*0 

0 

73-6 

0 

607 

0 

64-4 

February 

59'4 

707 

77-8 

637 

67-9 

60 ’4 

697 

76-5 

64-6 

67-8 

March 

69-8 

80-5 

87 '4 

7 S‘o 

78*2 

70*9 

179-9 

86*8 

75-3 

78*2 

April .... 

76*1 

87-0 

91*5 

79-6 

83-6 

77*4 

87*0 

92*0 

79'9 

84 M 

May . 

8o*i 

887 

gi'o 

82-6 

85-6 

8ro 

89-4 

917 

83'4 

86-4 

June . . . . 

79'8 

86-2 

86-8 

8ri 

83-5 

807 

87*1 

87-4 

817 

84*2 

July . . 

79*4 

84*1 

847 

807 

82*2 

8o*i 

84*8 

85-6 

8 i ‘4 

83-0 

August 

79*1 

84'o 

83-6 

80-5 

8r8 

79'8 

84*6 

84 ‘5 

8ri 

82-5 

September 

79*1 

84*2 

84-6 

8 o '5 

82*1 

797 

847 

85-5 

8i-i 

82-8 

October , 

74*3 

83'4 

8S'9 

77-2 

80*2 

7S‘2 

82*9 

85-8 

77*9 

8 o '5 

November 

6 vg 

74'8 

79'4 

6S‘4 

70-4 

62‘g 

73^7 

78-5 

6&2 

70' 3 

December 

S4'9 

657 

7i-g 

S8'3 

627 

561 

64*8 

70-9 

59*2 

62'8 

i Year 

707 

79-8 

83’3 

73*7 

76-9 

717 

79-6 

83-2 

74’4 

7 /‘a 


Comparative mean readings of the thermograph and wet bulb thermometer in the thermometer 


shed in i88j. 


1883 . , 


January 
February 
March , 

April . 

May 
June * 

July . 
August 
September 
October 
November 
December 

Year 



We'i 

BULB IN SHED. 

Thermograph (wet HtiLii). 


<5 hours. 

10 hours. 

16 hours. 

22 hours. 

Mean. 

6 hours. 

10 hours. 

16 hours. 

22 liours. 

Mean. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


S3'9 

60-3 

61*4 

S7‘5 

58-3 

54'2 

59'5 

61-3 

S7'6 

58’2 


57‘2 

6i*i 

62*4 

6o*2 

6o*2 

57'6 

6o*8 

62’6 

6o-6 

604 


68*0 

7i'i 

70-4 

7f5 

70*3 

68-5 

71*4 

71-2 

71-0 

70-5' 


74*7 

80-3 

8ri 

76*1 

78-1 

74*9 

787 

00 

75‘7 

76-9 


77*9 

8o*6 

8o-6 

78-5 

79*4 

78-3 

8i*6 

81-7 

CO 

■ do 

8o*i 


78’i 

80-3 

8o'i 

78*0 

79' I 

79*0 

8i-i 

8o-8 

CO 

79*9 


7 T 9 

79*9 

8o-i 

CO 

79-2 

78-5 

8o'4 

8o’9 

79'2 

79’8 


777 

79 5 

79'S 

78-3 

78-8 

78-1 

80*2 

80-3 

787 

, 79-3 


77-9 

79*5 

79-6 

78*6 

78-9 

78-3 ' 

8o'2 

80*4 

79-0 

79'5 


727 

75*6 

75-5 

74*4 

74-6 

73’3 

75*7 

76*1 

75’2 

■75-I 


59'2 

64*5 \ 

<5S'i 

62*1 

627 

60-3 

64*5 

65-8 

62*9 

63‘4 


52-9 

58*2 

60-3 

56-2 

56-9 j 

S4’o 

57*9 

6o-o 

56-4 

57-1 

= 

69*0 

72*6 

73'° 

70-8 

71*4 

6g^6 

■ 727 

73*3 

71^*2 

71*7 


. - -CO iu uunstant use tnrougnout the year, being placed 

on the top of the transit room buildmg, in order to secure an unobstructed range of sky 
eaposure. The instrument is shaded by some distant trees for.about quarter hour after 
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sunrise and before sunset, but this is unavoidable. It is, however, of little importance, as, 
in the atmosphere of Calcutta, the rays that would reach the instrument during these 
intervals have but little heating power. 

The observations of ground temperature have been steadily continued, the thermo- 
meters being read three times daily at intervals of eight hours. It has been mentioned 
in previous reports, that the temperature shown by the thermometer at i foot appeared 
anomalously low as compared with that of the surface on the one hand, and that of the 
3 feet thermometer on the other. As a reverification of the instruments convinced me 
that the fault was not in the thermometer, I thought it probable that it might be due to 
convection within the wooden tube in which it was placed, and which left a considerable 
air space around the wooden block on which the instrument is mounted. To test this 
view, I had a second tube constructed of smaller diameter, so that by winding a strip of 
flannel around the instrument it nearly fitted the tube and prevented convection. This 
was buried side by side with the former tube, the thermometer bulb being at the same 
depth ; and a comparison of the results, which have now been recorded more than a 
twelve month, has gone far to confirm my surmise. On the average of the year, the 
early morning reading of the new thermometer is o'5° and the evening reading 0*3 in 
excess of that of the old thermometer, whereas the noon reading is o' 1° lower, indicating 
that, in the wide tube, the night temperature is considerably affected by the convective 
descent of cooled air from the upper and exposed end of the tube. This is not com- 
pensated by convection of the more heated air in the day time, as the latter, being lighter, 
tends to remain at the upper end of the tube. 

One month before the close of the year under report, a thermometer was installed 
at a depth of 6 feet from the surface, the tube in this case being closed below by a 
copper plate, with a view to keeping out water in the rains. This is read once daily. 
The following table gives the mean monthly readings of all these thermometers ; — 


Mean temperature of ground at Alipore in 1883-84. 


Months, 

Surface. 

1 FOOT DEKI* (old). 

I FOOT DEKI* (new). 

3 FEET DEEP. 

6 FBKT 
llEFlh 

Means. 

Sf 

hours. 

I 3 | 

hours. 

2lf 

hours. 

hours. 

I 3 S 

hours, 

hours. 

, si 

hours. 

I3i 

hours. 

arf 

hours. 

si 

hours. 

, 13.1 

hours. 

aif 

hours. 

hours. 

Air in 
shade. 

s.. 

face. 

I foot 

deep 

(old). 

I foot 

deep 

(new). 

3 feet 
deep. 

April 

1883 . 

79 'o 

109-9 

82*9 

85*0 

85-4 

86-5 

86-1 

8s S 

87*4 

837 

83'9 

837 

... 

83*8 

90*6 

856 

86*3 

83*8 

May 

jj ' 

82*9 

1 10*9 

86-1 

887 

89'o 

90-4 

89-4 

89*1 

91*4 

87*0 

87'! 

87-1 

... 

86-1 

93*3 

894 

90*0 

87-1 

June 

j» 

82*2 

97 'o 

83*8 

8 r 3 

87-5 

88-2 

877 

87-4 

887 

87-8 

877 

877 

... 

p\ 

CO 

877 

877 

87-9 

877 

J“iy 


81 -s 

95 ° 

83'4 

86“ 0 

8 S '9 

86-4 

86*1 

85*6 

86*6 

86*2 

86*3 

86*3 


82*8 

86‘6 

86*1 

86*1 

86*3 

August 

» ' 

8r8 

94*7 

84-0 

85-9 

85-8 

86*2 

86*0 

85-6 

865 

86*3 

86'3 

86*3 

... 

82*4 

86*8 

86*0 

86*0 

86*3 

September 

)> • 

8r^ 

96*6 

83'3 

86'2 

86-2 

86 7 

86*3 

8 S '9 

86-8 

86-6 

86'5 

86'6 


82*7 

871 

86*4 

86*3 

86*6 

October 

)j 

76*1 

96*0 

78:9 

83-8 

83*9 

84*2 

84-0 

83*6 

84-4 

8 S 7 

85*8 

858 

— 

8o‘i 

837 

84-0 

84'o 

CO 

November 

• 

62*3 

83 ’3 

65-6 

747 

75*0 

75’3 

75*4 

75*0 

7S'9 

79-9 

807 

8o*5 


69*8 

704 

750 

7 S '4 

8o*4 

December 

}) 

55*4 

72'0 

58-9 

66- 1 

66-4 

66*8 

66*9 

66-3 

67*2 

73 ‘i 

73-6 

73*4 


62*4 

62*1 

66*4 

66'8 

73*4 

January 

1884 . 

S&i 

73‘9 

S 9‘9 

66*3 

66’4 

67*2 

66'8 

661 

67*3 

70-2 

707 

70*7 

*** 

64*1 

63-3 

66-6 

667 

70's 

February 

}) • 

6i'o 

84*0 

64 ‘S 

70*1 

70*3 

71*3 

70*8 

70*1 

7^*5 

72 ’S 

72*8 

72'9 

... 

68*6 

69-8 

70*6 

70‘8 

727 

March 

j) • 

73’3 

xoo'8 

77-6 

81 ’I 

8ri 

82*4 

81*4 

8o’7 

82*3 

79-6 

79*7 

79*8 

777 

81*2 

83-9 

81-5 

8i-S 

797 

Means . 

72 '8 

92*8 

75’7 

80' I 

8o*2 

8i'o 

80*6 

8o*i 

81*3 

81*6 

8r8 

8r8 


77*3 

8o*4 

8o‘4 

80*7 

817 
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The hourly readings of the surface, i foot and 3 feet thermometers, recorded for one 
month, In each of the three principal seasons (the cold season, hot season, and the rains) in 
1881 and 1882, show that there is no appreciable difference between the means of the three 
daily readings and the true daily means of any of the three thermometers, and, therefore, 
the former may be accepted as valid representatives of the latter. These exhibit the 
same features as those of previous years, the anomalous depression of the old i foot 
thermometer above noticed being due to foreign causes. The temperature at 3 feet is, 
on the average of the year, 1*3° higher than that of the ground surface, and 4 ' 4 ° higher 
than that of the air. The temperature, shown by the new i foot thermometer, is o‘3° higher 
than that of the surface, and 1° lower than that at 3 feet, therefore intermediate, and 
implying a rapid downward increase of temperature, which yet remains for explanation. 

The number of instruments verified at the Alipore observatory, during the year end- 
ing 31st March, 1884, is as follows : — 


Instruments. 

1. Barometers ...... 

2. Aneroids ....... 

3. Dry and wet bulb thermometers 

4. Maximum thermometers for air temperatures . 

5. Minimum do. do. do. . 

6. Do. do. for nocturnal radiation 

7. Solar radiation do. . . . . . 

8. Standard do. . . . . . 

9. Common do. .... . 

10. Sand glasses 


No, 

58 

6 

87 

42 

61 

14 

16 

2 

8 

80 


Total 



and the following is a return of those received and issued by the Observatory Store 
Department 


Instruments. 

1. Barometers ...... 

2. Aneroids ...... 

3. Dry and wet bulb thermometers 

4. Maximum- thermometers for air temperatures 

5. Minimum do, do, do, 

6* Do. do. for nocturnal radiation 

7. Standard do. ..... 

8. Solar radiation do, . , 

9. Common do. ..... 

IG. Anemometers ..... 

II. Anemoscopes ...... 

JO. ' 

radiation thermometers , 

• • ... • ■ . * 

■ Total 


deceived. 

Issued. 

47 

64 

6 

7 

58 

86 

21 

57 

49 

59 

25 

31 

3 

4 

32 

14 

8 

8 

I 

20 

0 

8 

6 

0 

6 

I 

80 

78 

342 

437 


are considerably more than double the corresponding 
which is mainly due to the requirements of the twenty-two 
in Bengal for the purposes of the local system. 
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The time signals have worked in a far more satisfactory manner than in any pre- 
vious year. Two time balls are dropped from the Alipore observatory, the one on the 
Semaphore Tower in Fort William, the other on the Port Commissioners’ office on 
the Strand. The latter of these was under repair, and therefore out of work for 22 days. 
It dropped correctly on 264 days and failed on i only. The former was dropped 
correctly on 285 days and failed on 3 days, as shown in the tabular statement below. 

A signal was given by either one or the other ball on 288 days, the remaining 78 days 
being either Sundays or public holidays. 


Table showing the failures of the two time balls during the official year 1882-84. 


Dates of failures. 

Nature of failure. 

Sth June .... 

28th July .... 

3rd September 

14th September . * 

Time ball on the Semaphore Tower, Fort William, failed altogether. 

Time ball at the Port Commissioners’ Office failed altogether. 

Time ball on the Semaphore Tower, Fort William, dropped a few seconds after 

I 1>. M, 

Time ball on the Semaphore Tower, Fort William, failed altogether. 


Other Observatories in Bengal and AssAM.—The twenty-two new observa- 
tories, which have been established in Bengal for the purposes of the local system 
of daily weather reports, furnish only one set of observations daily, and are not at present 
included in the imperial system. These are enumerated in the note below," Excluding 
these, there are in Bengal and Assam 21 observatories, in addition to that of Alipore, 
and these are classified as foll'ows : — 


Second Class, 


Sibsagar. 

Dhubri. 

Bankipore (Patna). 


Darjeeling (St. Paul’s School). 

Purneah 

Durbhanga. 


Calcutta (Chowringhee), 


Hazaribagh, 

Saugor Island, 

Cuttack. 

Chittagong. 

Third Class, 


Gya. 

Berhampore. 

Burdwan. 

Jessore. 

Dacca. 
Silchar. 
False Point. 

Fourth Class, 


Demagiri. 

1 Mongpo. 


Tura. 


The observatories established for the system of daily local report in Bengal are the following 


Balasore. 

Furreedpore. 

Motihari, 

Midnapore. 

Mymensingh, 

Buxar. 

Ranigunge. 

Rampore Beauleh. 

Arrah. 

Noakhally. 

Dinajpore. 

Dehree. 

Burrisauh 

Rungpore, 

Nya Doomka. 

Serajgunge. 

Julpigoree* 

Ranchi. 

Commillah. 

Bhagulpore. 

Chupra, 

Chyebassa, 
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In Mr. Eliot’s Report (Appendix A), are given the names of the superintendents and 
observers at all the second and third class stations, and at Demagiri and Tura. The Chow- 
ringhee observatory is attached to the Meteorological Office, the clerks of which record 
the observations, and Mongpo is included in the list cf those which report direct to the 
Office of the Reporter General (Appendix E). Of the second class observatories, 
Mr. Eliot has inspected Sibsagar, Dhubri, and Bankipore, and I accompanied him on his 
visits to the two first stations, partly with a view to gaining some personal acc[uaintance 
with the physiography of Assam, which is peculiar, and a knowledge of which is requisite 
to the understanding of certain peculiarities in the local meteorology. Both the Assam 
observatories were found to be in a condition very creditable to the observers; the more 
creditable in the case of Sibsagar, that this observatory has never been visited previously 
by any Meteorological Officer. Certain of the arrangements were susceptible of some 
improvement, but these were such as could only be judged of by an expert. The barome- 
ter cistern was cleaned, and the thermometers reverified by comparison with a portable 
standard, and found to be virtually unchanged. Some further details of the results of 
the inspection are given in Mr. Eliot’s Report. 

The Bankipore (Patna) observatory, visited by Mr. Eliot alone, is also reported to 
be satisfactory. 

Of the third class observatories, Sil char was inspected by myself, Darjeeling, Jessore, 
Gya, and Durbhanga by Mr. Eliot, and Dacca by the head clerk of the Bengal Meteoro- 
logical Office. The Silchar observatory was more satisfactory than it had been found to 
be on previous occasions of its inspection, and the faults observed, such as the too great 
size and faulty construction of the thermometer shed, and the ricketty and unsafe 
condition of the anemometer and. wind vane posts, are hardly chargeable on the 
observer. He did not indeed set his barometer very accurately, but this was partly 
due to the oxidized condition of the mercury in the cistern. With the exception of one 
of the minimum thermometers, the instruments were in good condition. The barometer 
and thermometers were reverified. 

Silchar is the only observatory that has been supplied with the full set of, seismic 
instruments, as noticed in the first part of this report. These had just been set up 
at the time of my visit, and I was therefore enabled to ascertain the exact azimuth 
of the observatory, and to give the observer some instruction in the use of the apparatus. 

Gya and Durbhanga are unfavourably reported on, and do not furnish observations 
that can be accepted as trustworthy. The observations do not harmonise with those o-f 
other stations around, and it is scarcely open to doubt that the discrepancies are due to 
ignorance or carelessness. 

Dacca has been visited by the head clerk of the Bengal Office, and its condition is 
not favourably reported on, several of the instruments being in a very dirty condition. 

The^ return of instruments, broken or injured, at the observatories of Bengal, given 
later on in this report, speaks favourably for the general carefulness of the observers. 

Self-recording anemographs are at work at Darjeeling, Dhubri, Hazaribagh, Chit- 
tagong, Saugor Island, and Cuttack, as well as at the Alipore observatory. As in pre- 
vious years, the Beckley’s anemographs in use at Alipore, Saugor Island, and Chittagong 

are far more satisfactory in their working than the Gasellals anemographs at the other 
stations. 
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The following observers have been awarded special allowances during the current 
year, the name marked* being that of an observer now placed on the list for the first time 
andt indicating that the allowance has been raised from Rs. 5 to Rs. 10. ^ 


Names. 

Makhadaprosad Chowdhry 
Mahendranath Roy 
t Dandadhar Datta Barua 
Maniruddeen Ahmed 
J. Alley 
* Nathoo Lall 


Stations. 


Amounts 

Rs. 

Burdwan 


, . 10 

Berliampore . 


. . 10 

Sibsagar • 


. . 10 

Dhubri 


. . 10 

Cuttack 


• 5 

Hazareebagh 


• 5 


That allotted last year to Jogin Chunder Banerjee, the observer of Durbhanga, has 


been withdrawn. . . , , , 

One object of my visit to Assam was to decide on the site of the new observatory 

which has been sanctioned for the Assam Valley. The station of Gauhati had been 
orimnally proposed for the purpose, but was unfavourably reported on by the local officer, 
as being surrounded by hills. This objection proving to be well founded, Tezpur was 
proposed as the alternative, and an inspection of this station having proved that it is well 
fitted for the purpose, a site was selected on the summit of a small hill overlooking the 

river Brahmaputra. _ _ . .u 

I also visited Shillong, partly to inspect the seismic apparatus lately set up there, and 

partly to see how far it would be practicable to establish an electrical wind vane and 
anemometer on the summit of the Shillong ridge, to register the direction and movement 
of the wind across the highest part of the Khasi hills, and transmit their indications to 
an observatory which I propose to establish in Shillong. I find that this can be done by 
telegraph wires about two miles in length, and as the register will be one of very great 
importance, I only await the receipt of the instruments ordered some time since from 
England, to take further steps for establishing this observatory. 

Observatories in the North-Western Provinces and Oudh.— Except 
that the observatory, established on the voluntary system at Pauri, ceased to contribute 
registers after November 1883, the observatories in these provinces were the same as in 
the previous year, ‘ 2725 . : — 

Second Class* 


Allahabad. 

Agra 


Lucknow. 

Roorkee. 


Chakrata, 

Ranikhet. 

Mussooree (St. Fidelis). 
Mussooree (S. G. Office). 
Dehra (S. G. Office) 


Third Class* 

Dehra (Forest School) . Benares. 

Bareilly. 

Meerut. Pauri* 

Gorakhpur. Pithoragarh. 

Ghazipur. 

Dr. Murray Thomson’s report (Appendix B) gives the names of the superintendents 
and observers at all except the Mussooree observatories and the Forest School at Dehra. 
Also the results of his inspection of Roorkee, Chakrata, and Meerut (the only observa- 
tories inspected), and of an unofficial visit to Lucknow and the St. Fidelis’s observatory. 
The Allahabad observatory, being attached to the Reporter’s Office, is constantly under 

his eye. ' 



In consequence of the final determination of the North-Western Provinces Govern- 
merrt, not to establish the future ist class observatory in connection with the Muir 
o ege, A1 ahabad the comparative observations of temperature and humidity that have 
een earned on on that site, for the last two years, were discontinued at the end of the 
year under report, and the instruments have been withdrawn. The results of the two 
years observations are noticed in the report (Appendix B), from which it appears that 
m mean temperature of the College site is nearly higher than that of the present 

MaXtoMav Th h"? spring months. 

March to May. These differences are greatest in October. They confirm the conclu- 

?hn r Chowringhee and Alipore observatories in Calcutta, v{, 

t at whatever care be taken to render the exposure of the instruments uniform, a mere 

change of the site of an observatory, from one part to another of the same station, induces 

such a change in the average indications of the instruments, that no comparison of 

7on registers, unless, by means of simultaneous registra- 

tion, the effects of the change of site have been ascertained and can be eliminated 

e work of the Agra observer is unfavourably reported on, and that of the volun- 
tary observer at St. Fidelis's School, Mussooree, still more so. As little control can be 

iTwii? be Z 7 unremunerated, it is under consideration whether 

varo V Ld o ° ^ ^ Government obser- 

vatory and to pay the observer, on the condition of his furnishing trustworthy work or 

to withdraw the instruments and close the observatory. Enquiries are being made ^ith 

a view o e ecision. With one temporary exception, the other observatories in the 
province are satisfactory. 

fecial allowances have been awarded lor the current year to the following obser- 


vers 


Names. 

Chotay Lall 

Kadernath Chatterjee . 
Jewa Nand 
Mir Altaf Ali 
Saligram , 

Chirungi Lall 
Devakinandan Pathak 


Stations, 


Lucknow , 


Allahabad 


Ranikhet 


Agra 


Chakrata 


Roorkee 


Benares . 

• • ■ 

that for the 

previous year, 


Amounts, 

10 

10 

10 

5 

5 

5 

5 


. . . ; . ^aaiuonai oDservatory has been established 

m hrs provtnee, m the Himalayan district of Kulu, at Kailang in the Chandra Bhala 

valley at an elevation of .c oco feet above the sea.level, and the following is a complex 

list at the observatories of the province (not including Kashnair). ^ 


Second Class, 
Lahore. 


Third Class, 

Mooltan. Murree. 

Dera Ismail Khan. Sialkot. 

Peshawar. Ludhiana. 

• Rawalpindi. Simla. 

Kailang having been ealablished with .the special object of contributing current 
m ormation on the meteorology of themonntam zone, and especially of the snowfaU,, reports 


Kailang, 

Delhi. 

/;Sir§a., 
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immediately to the general office for India ; the remaining stations to the Meteorological 
Reporter to the Punjab Government. The names of the superintendents and observers at 
these latter are given in Dr. Lawrie’s Report (Appendix C). Those of the Kailang 
observatory in Appendix E. 

The observatories of Ludhiana, Simla, Delhi, and Sialkot were inspected by Dr. Lawrie, 
and those of Rawalpindi and Murree by myself shortly after the close of the year. The 
former are stated to have been found in excellent order, and the general work of the 
observatories to be very satisfactory. The observatory of Rawalpindi was for some 
years the most unsatisfactory in the province, the barometric observations, more parti- 
cularly, being quite untrustworthy. Since the appointment of the present observer in 
November 1882, there has been a very great improvement, and during the past year, the 
Rawalpindi registers have been quite equal to the majority of those furnished by stations 
of the same class. I found the instruments in a very satisfactory condition as far as this 
depended on the observer, and as he could not have had any previous notice of my pro- 
posed visit, I do not doubt that such is their ordinary state. 

The Murree observatory has always been favourably reported on, and its work is 
excellent. Indeed, the object of my visit was rather to gain an acquaintance with the posi- 
tion of the observatory and the local circumstances affecting the instruments than because 
an inspection was particularly needed. I availed myself of the opportunity to clean the 
barometer cisterns, both of the Rawalpindi and Murree instruments, both of which had 
become somewhat deteriorated with long use. Subsequently, I visited the Lahore obser- 
vatory and cleaned the barometer there also. 

The Lahore observatory is still at the Mayo Hospital, but its removal is urgently 
desired by the medical authorities ; and however objectionable, as a rule, is the removal of 
an observatory from a site it has long occupied, in the present case it is desirable owing 
to the unsuitable circumstances of the present situation. But it is extremely important 
that the removal be made once for all, and that the future site be one that may be 
regarded as permanent. The chief object of my visit to Lahore was to see if this could be 
arranged, and I have given the results of my enquiry in the first part of this report. 

The following is the list of the observers to whom special allowances have been 
awarded during the current year : — 


Names. 

Jaspat Rai 
Devan Chand 
Fazul Rahman 
W. Cruikshank 
Khasi Ram 
Wahid All 

Observatories in the 
eleven in number, viz.:— 

Nagpur* I 

Saugor. 

Hoshang^bad. 

SeonL 


Stations. 

. Lahore .... 

. . I, .... 

. . Sirsa . • , . . 

. . Murree 

, . Pashawar . . . . 

. . Mooltan .... 

Central Provinces. — A s 

Second Class. 
Jubbulpore. 

Third Class. 

Khandwa. 

Chanda. 

Sironcha. 


Amounts, 

R 

. 5 

. ■ . . 5 

. . .. 5 

. 5 

. . .5 

. . , • 5 

in previous years, these are 


Pachmarhi. 


Raipur. 

Sambalpur. 
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The names of the superintendents and observers are given in Appendix D. The 
Sanitary Commissioner to the Government of the Central Provinces, who exercises the 
local administration of the observatories, reports favourably of the observers, with the 
exception of the Saugor observer, Tado Rao, who absconded in March, leaving the work 
of the observatory for a few days in abeyance. A new barometer room has been provided 
at the Khandwa observatory and the barometer was moved into it on the ist July ; and 
at Sambalpur the observatory has been moved to a new site, the barometric observa- 
tions being however still carried on at the former site for the purpose of ascertaining the 
amount of change in the normal values that are the consequence of the removal. 

The Sanitary Commissioner has inspected the Seoni observatory and found every- 
thing in good order. 

The following observers have been selected for special allowances during the current 
year, the sign * indicating that the present is the first time of award 


Names. 


Stations. 


Amounts. 


T. V. Allaghiri Swami 
Jadunath Bose 
Shamsoonder Dass 
Krishna Rao 
Seetaram 
Pancham 


. 

. 

. Nagpur 



. ■ 

. Hoshangabad 



* 

. Sambalpur . 



< 

. Raipur 



. 

. Chanda 



. 

• Seoni . 



Observatories in Berar. — As in the previous years, there were five of these obser- 
vatories, four of the third and one of the fourth class ; the last established by the 
Forest Department, and worked without charge to the Meteorological Department, except 
for the supply of Instruments. 


Third Class. 


A-kola. Chikalda, 

Buldana. Amraoti. 


Fourth Class. 


Makhla. 


The names of the superintendents and observers of the first four are given in the 
return appended to Mr. Pearson's Report, Appendix F. Those of Makhla are given in 
Appendix E. The four third class observatories are under the general direction of the 
Sanitary Commissioner for Berar, conjointly with the Reporter for Western India and 
transmit their registers to the Bombay Meteorological Office. ’ 

No special mention is made of the work of these observatories in Mr. Pearson’s report 
and it does not appear that they have been inspected by the Reporter during the past 
year. The barometric registers of Chikalda and Buldana no longer show the discrepan- 
cies noticed in the previous year, and, as far as can be judged, the work of all these 
observatories appears to be satisfactory. 

The following observers have had special allowances granted to them for the current 

year, that newly awarded being indicated by an* 


Names. 


Stations. 


Samuel Gregory 
Bukaram Pandurang 
Hira Lall * 


Akola 

Amraoti 

Chikalda 


Amount, 

Rs, 

10 

5 
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Observatories in Central India and Rajputana. — The number of these 
observatories also, is the same as in the previous yoar. The list is as follows ; 

First Class, 

Jeypore. 

Third Class, 

Sutna. Indore. 

Nowgong. Mount Abu. 

Neemuch. Pachbudra. 

The Maharajah’s observatory at Jeypore is independent of this Department, except 
that it sometimes receives assistance and information, and on the other hand furnishes 
full copies of the registers to this office. Dr. Owen, who during the past year has 
superintended the observatory, has furnished a brief report on its condition and working, 
which is appended to that of the Reporter to the Government of the North-Western Pro- 
vinces (Appendix B II). A nephescope and sun-shine recorder have been added to the 
instruments recorded at the observatory, the latter having been in operation since the ist 
February 1884. Dr. Owen notices some difficulties that have been met with in the working 

of the Van Rysselberghe meteorograph, and how they have been met and overcome. 

Of the remaining observatories, Sutna, Nowgong, Ajmere, and Sambhar send their 
registers to the Meteorological Reporter for the North-Western Provinces and Oudh, and 
are under that officer’s administration; those of Indore, Neemuch, Mount Abu, and 
Bickaneer report to the Meteorological Reporter for Western India, and Pachbudra to 
the Central Office in Calcutta. The names of the superintendents and observers will 
accordingly be found respectively in the lists (Appendices B III, F II and E). The first 
mentioned of these officers has not inspected any of the observatories during the past 
year, and no special mention is made of them in his report. Those of Mount Abu, Nee- 
much and Indore have been visited by Mr. Pearson, whose remarks on the results of his 
inspection will be found in Appendix F. 

At Mount Abu, the barometer was out of order and untrustworthy, but this does not 
appear to be due to any negligence on the part of the observer. With one exception, 
which, however, does seem to imply neglect of the instructions, the other instruments were 
in good order. The observer’s work is generally well reported of. 

At Neemuch some faults are noticed in the arrangement and exposure of the instru- 
ments, and their condition was by no means satisfactory. In some other respects also, the 
observer’s work is unfavourably noticed, and he is said to be deficient in intelligence. As 
a special allowance was awarded to him two years since on the recommendation of Mr. 
F. Chambers, it has not been withdrawn, but will be so unless his work during the present 
year shows very great improvement. 

At Indore the instruments were in good order. The observer is said to be an intel- 
ligent man, but apparently somewhat careless. 

There has been a considerable improvement in the work of the Pachbudra observatory, 

but the registers cannot as yet be called satisfactory. Special allowances have been 


awarded to the following observers during the current year:— 

Names. Stations. Amounts. 

, , Rs. 

Ram Lall t • * • • * Bickaneer . . • ... xo 

'HarNath'' , L , ' , Sutna • , , ' . ■" • 5.^ . 

Ram Prosad . . , . . Ajmere . . * • • • S 

T. Bachu . . . • L Neemuch . .... • 5 


Ajmere. 

Sambhar. 

Bickaneer. 
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Observatories in the Bombay Presidency.— These are fourteen in number, 
as in the previous years ; the first class observatory of Colaba being under management 
independent of the Meteorological Department. 

First Class. 

Colaba (Bombay). 



Second Class, 


Belgaum. 


Deesa. 

• Poona. 


Kurrachee. 


Third Class, 


Jacobabad. 

Rajkot. 

Malegaon. 

Hyderabad (Sind) . 

Sholapur. 

Ratnagiri. 

Bhuj. 

Surat. 

Karwar, 


The names of the superintendents and observers are given in Appendix F II. 

The four stations of the second class have all been inspected by Mr. Pearson during 
the year. At Kurrachee the instruments were found to be in good condition and call 
for no special remark. At Deesa the majority were in good order. Some of the mecha- 
nical arrangements of the observatory were defective, and Mr. Pearson reports that there 
had been some difficulty in obtaining an assistant observer, Deesa being nothing but a 
military camp and (the native inhabitants presumably) very backward in point of education. 
At Poona, with one exception, the instruments were in good condition, but the apparently 
ineradicable habit of observing time other than that of the station was still persevered 
in. The Casella anemograph is more favourably reported on than is the case at most 
stations. 

At Belgaum everything was found to be on the whole satisfactory. 

Of the third class stations, Jacobabad, Hyderabad, Bhuj, Surat, Malegaon, Ratna- 
giri, Sholapur, and Karwar were inspected during the year ; all therefore with the exception 
of Rajkot. The results are given in detail in Mr. Pearson’s Report (Appendix F). The 
observers of Hyderabad and Karwar are very favourably reported on. Those of other 
observatories fairly well more or less, with the exception of the man in charge of the 
anemometer at Hyderabad and the late observer at Malegaon, Solomon Aaron, whose 
work is stated to have been very defective. At Jacobabad the nocturnal radiation 
thermometer had been improperly exposed ; at Bhuj the mercury of the barometer cistern 
was thickly encrusted with oxide, the thermometer had too large an opening for ventilation 
and the raingauge had been tarred; the anemometer post too was not easy to ascend. At 
Surat the wind observations were very roughly made and the observer’s punctuality was 
doubtful. The anemometer also was out of order. At Malegaon the barometer was 
dirty but not otherwise out of order, and the apparently discrepant character of the 
observations during the past three or four years, to which the attention of the Reporter 
had been drawn, must therefore have been due to some fault of the observer. The ane- 
mometer was worn and worked stiffly. At Ratnagiri everything was in good order, 
except that the anemograph tower was not weather proof. At Sholapur the observatory 
is retained at its old side. It had been proposed to remove it to the Electric Telegraph 
Office, and arrangements were in progress for this purpose, but the step hasffieen post- 
poned, as it is doubtful whether the Electric Telegraph Office will long be retained at its 
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present site. The barometric readings during a part of December were incorrect and 
had to be rejected. At Karwar every thing was in good condition ; this has hitherto been 
a voluntary observatory, but application having lately been made for an allowance to the 
observer, and granted, it will henceforth rank on the regular list of Government observa- 
tories under the Department. 

The following is the list of observers in the Bombay Presidency to whom special 
allowances have been awarded for the current year : 


Stations, 


Amounts. 

Rs. 


Mahadev Cuddum . . . • • Ratnagiri 

Narayen Sakaram . . . . • Poona . . . • • *5 

Observatories in Madras. Mysore, Coorg, and HvDERABAD.-Of the three 
additional observatories in Madras, sanctioned in October 1881, that of Kurnool was 
established in 1882, that of Cuddapah a few days before the close of the year under 
report, viz., in March 1884, and the third only since its expiration. There were therefore 
eighteen observatories in these provinces in 1883-84, of which three were of the second 

class, msf . : — 

Second Class. 

Vizagapatam. | Bellary. 1 Trichinopoly. 


Third Class. 

Gopalpore. Madras. Madura. 

Masulipatam. Bangalore. Cochin. 

Secunderabad. Negapatani. Wellington. 

Kurnool. Salem. Mercara. 

Cuddapah. Coimbatore. Mangalore. 

With the exception of Vizagapatam, which is the private observatory of Mr, A. V. 
Nursingrow, and Gopalpore, which was established for the purposes of the Bengal system 
of storm-warnings, all the above are under the administration of the Meteorological 
Reporter to the Government of Madras, extracts from whose report are given in Appen- 
dix G. A nominal list of the superintendents and observers is also appended (G II). 

Miss Pogson reports that three of the observatories, Bellary, Cuddapah, and 

Secunderabad, were inspected by her during the past year. The Bellary observatory was 
found to be in fair condition, although susceptible of improvement in many points of 
detail, and complaint is made of great delay in the transmission of the registers to the 
Madras Office. Cuddapah being a newly established observatory, nothing can be said 
as to the work of the observer. The , position is reported to be good, and the general 
arrangements satisfactory. The general condition of the Secunderabad observatory was 
found to be very satisfactory and highly creditable both to the superintendent and the 
observer, and it is remarked that this observatory, formerly the worst, now ranks as one 
of the best in the Presidency. _ _ 

Of the second class observatory at Trichinopoly, complaint is made of the obsti- 
nacy of the assistants” in not forwarding their reduced registers till many months after 
they are due. It does not appear, however, that recourse has been had to any other 
means of enforcing obedience than simple remonstrance, which could be ignored with 
impunity. The only other observatory at which the observer has given serious cau?e. for 
complaint is Masulipatam. Under the direction of this office, this man was reduced to 
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half pay in March last, but even this measure has failed to bring about any improvement, 
and his further services will be dispensed with shortly. The barometric returns of this 
station have long been untrustworthy, but it is uncertain whether this is not due to som e 
accidental injury suffered by the instrument in transport; At Cochin the anemometric 
registers are quite valueless, which appears to be due, partly at least, to the faulty position 
of the anemometer. 

At the remaining observatories there has been nothing calling for remark. Miss 
Pogson reports that their general work has been satisfactory during the year, and that 
there has been much improvement in the work of reducing the observations, which is 
required of all observers who draw the high rate of salary sanctioned for the old obser- 
vatories in Madras, but in no other part of India. 

Observatories in British Burma.— The observatories in British Burma are 
eight in number, as in previous years, viz., Akyab under the general direction of the 
Bengal Reporter, and noticed in his report ; Diamond Island under the Central Office, 
and the remaining six enumerated in the following list under the immediate direction of 
the Sanitary Commissioner of British Burma. 

Second Class. 

Rangoon. 

Third Class. 

Bassein. Thyetmio. Tounghoo. 

Diamond Island. Mergui. Moulmein. 

Akyab. 

Lists of the superintendents and observers during the past year are given in Appen- 
dices A, E, and HI. 

The report of the Sanitary Commissioner on the condition of his observatories is 
given in Appendix H. He has inspected all of the six observatories under his local 
administration, and found them to be generally in satisfactory condition. Rangoon during 
the greater part of the year sent up registers as full of errors as in the previous year. 
The errors were, however, chiefly in the computation of the results. The observational 
work, if not quite satisfactory, appears from such tests as can be applied, less open to 
condemnation. 

No special reference is made to the work of the. Akyab observatory in Mr. Eliot’s 
report, and it may therefore be inferred that he has no reason to repeat the unfavourable 
remarks made in his report of the previous year. The observatory of Diamond Island, 
which like that of Akyab is attached tp the Electric Telegraph Office, has worked satis- 
factorily as far as can be judged from the registers. 

The observatories of Bassein, Thyetmio, and Tounghoo have been better during the 
past year, but the barometric observations of the last two have been frequently of doubt- 
ful validity and do not appear to accord with those of other observatories. The site of 
the Tounghoo observatory has been changed during the year. The barometer at Moul- 
mein appears in .some months to be unduly iowv 

The majority of the Burmese observatories have generally ranked below those of 
other Provinces- Whether this be due to the fact of an inferior class of men being 
appointed as observers in Burma, or to other causes, it is difficult to say, But the fact 
is unquestionable. 



25 


A special allowance has been continued to the only observer in the Province who 
has been found deserving of it, viz .: — 

Kame. Station. Amount. 

Rs, 

P. H. Hilbert Moulmein 5 

Observatories at the Bay Islands. — T hese, as in former years, are two, 
viz.x — 

Third Class. 

Port Blair (Andamans). 1 Nancowry (Nicobars). 

The names of superintendents and observers are given in Appendix E. 

Port Blair has worked satisfactorily during the past year. It is extremely important, 
owing to its proximity to the cyclone cradle, and, as was shown on a recent occasion, 
might be of much greater utility were it in telegraphic connection with the Indian main- 
land, as information could then be obtained of the formation of cyclones one or two days, 
and in some cases probably three or four days, earlier than at present. Nancowry 
furnished unsatisfactory registers during the first half of the year under report, and it 
became necessary to withhold a portion of the allowance, but since September the work 
has been satisfactory. 

The special allowance awarded during the last two years has been continued to — 

Niine. Station. Amount, 

Rs. 

J. F. Peters. . . . Port Blair. ... 5 

Extra Indian Observatories. — An addition has been made to the working 
extra Indian observatories during the past year, in that established at Victoria in the 
Island Mahd of the Seychelles. They are now eight in number, viz.: 

Second Class. 

Leh. I Aden. | Zanzibar. 

Third Class. 

Bushlre. Amini Divi (Lakhadives). 

Quetta. Mahd (Seychelles). 

Katmandu. 

The names of the superintendents and observers are given in Appendix E, with the 
exception of those of Leh, which should be included in the list of the Punjab stations, 
and those of Zanzibar, which appear in the list accompanying the report of the Reporter 
for Western India. 

The work of the observatories of Zanzibar and the Seychelles has already been 
noticed in the first part of this report, also the unsatisfactory results of the Amini Divi 
observatory, which is controlled by the Meteorological Reporter to the Madras Gov- 
ernment. 

The Leh observatory is not particularly mentioned in the Punjab report (Appendix C), 
but I have reason to believe that it has continued to work as satisfactorily as in previous 
years. I regret to learn that the Assistant Observer Bhola, whose excellent work under 
Dr. Scully in Yarkand has been prominently noticed in the publications of the Meteoror 

n. ' ■ 
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logical Office, has lost his appointment at the Leh observatory owing to his prolonged 
absence without leave. The meteorological observatory at this station remains indepen- 
dent of the actinometric observatory, which commenced work in November 1883, but it 
was left under the general superintendence of the Actinometric Observer, Sergeant Row- 
land, throughout the past winter, during the absence of the British Joint Commissioner. 

The work of the Katmandu observatory has not been satisfactory. For several 
months in succession the registers had to be returned for correction, and owing to the 
observer’s neglect of official instructions, some portions have had to be rejected as 
valueless. 

The Aden observatory has hardly been so good as in previous years. The superin- 
tendent has found it difficult, if not impracticable, to obtain a competent observer at the 
rate of pay which is found sufficient in India, and it is now proposed to reduce Aden to a 
third class observatory, in which case the observations can be taken by the head clerk 
of the superintendent’s office. 

The Quetta registers have been satisfactory, as far as can be judged from internal 
evidence. 

Instruments. 

In Appendix I, is given a return of the instruments in store at the beginning of the 
year, and of those received and issued by the Calcutta Meteorological Office, and in- 
cludes the stock, receipts and issues of the Alipore observatory ; and in Appendix K is a 
return of the instruments issued to each observatory. In this are incorporated the 
returns furnished by the local Reporters. 

Meteorological Offices and Office Work. 

The general control of the meteorological observatories and offices in the different 
provinces, with the local exceptions noticed in the foregoing sections, has been in the 
hands of the following officers during the year. 


Name. 

Office. 

1 

Provinces. 

John Eliot, M.A. . . 

A. Pedler, Esq. (Offg.) .5 

Meteorological Reporter to the Government of 
Bengal , 

Bengal and Assam. 

S. A. Hill, B.Sc. . 

Dr. Murray Thonison (Offg.) 3 

Meteorological Reporter, North-Western Provinces 
and Oudh . . . . ... 

r North-Western Provinces, Oudh, 
< Rajputana, and Central India 
C (part). 

Dr. E. Lawrie 

Meteorological Reporter, Government of Punjab , 

Punjab and Kashmir. 

A. N. Pearson, Esq. (Offg.) . 

Meteorological Reporter for Western India . 

Bombay, Berar, Rajputana, and 
Central India (part). 

Miss Isis Pogson . * 

Meteorological Reporter to Government of Madras 

Madras, Mysore, and Hyderabad. 

Dr, W. Watson . . . ^ 
Dr. J, PI. Loch , . 3 

Sanitary Commissioner, Central Provinces , 

Central Provinces. 

Dr. Little . . . 

Sanitary Commissioner, Berar , . . . 

Berar. 

Dr. D. Sinclair . , . 

Sanitary Commissioner, British Burma 

Burma. 

Surgeon J. Reid . 

Senior Medical Officer, Bay Settlements . . 

Andamans and Nicobars. 
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Mr. Eliot was absent on privilege leave during the months of August, September, and 
October, during which Mr. Pedler officiated as Meteorological Reporter to the Govern^ 
ment of Bengal. 

Mr. S. A. Hill left on furlough on the 2oth May 1883, making over the charge of 
his office to Dr. Murray Thomson, who officiated up to the end of the year. 

Mr. F. Chambers returned from leave on the 6th June, and took over charge of his 
appointment from Mr. Pearson ; but on the i8th idem, having been appointed to officiate 
as Superintendent of the Colaba observatory, Mr. Pearson resumed the Reportership for 
Western India, and continued in that charge till the close of the year under report. 

In the Punjab and Madras the permanent incumbents remained in charge of their 

respective offices. 

The following table shows the number of stations, the registers of which were sent 
to each of the reporters respectively for reduction and verification during the year 
under report : — 



Metkorological Reporters. 



provinces* 

India. 

Bengal, 

North-West- 
ern Provinces 
and Oiulh. 

Punjab. 

Western 

India. 

Madras. 

Total. 

Bengal and Assam . . . • 

3 

19 

... 

... 

... 

... 

22 

North-Western Provinces and Oudh . 

I 

IS 

... 

... 

... 

... 

16 

Punjab 

I 

... 


II 

... 

,,, 

‘ 12 

Rajputana and Central India 

I 

... 

4 

... 

4 

... 

9 

Central Provinces , . . • 

II 

... 

... 

... 

... 

... 

IX 

Berar 

X 

... 


... 

4 

... 

5 

Bombay 

... 

... 

... 


13 

... 


Madras, Mysore, and Coorg 

X 

I 

... , 

... 

... 

15 

17 ■ 

Burma 

7 

I 



- ,■ 

*•* 

. s '■ 

Bay Islands 

2 

... 

... ' ^ 



.... 

2'. 

Extra Indian . . . • • 

6 

... 

... 

... 

I 

X 

8 

Total 

34 

21 

19 

II 

22 

16 

123 


This list does not include the registers of the Colaba observatory and of Jeypore, 
which are furnished to the Meteorological Office with all the necessary reductions with a 
partial exception in the case of Colaba, The observatory at Goa only sends telegraphic 


^ In Bengal, the North-Western Provinces, and in Bombay (partly) the Reporters 
superintend the rainfall registers of the distriqt and subdivisional stations of their res- 
pective provinces, and prepare weekly and monthly returns of the rainfall, 


Bengal 

North-Western Provinces and Gudh . 
Bombay (partially) over • . . 


Stations, 

167 

400 
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The Bengal and Bombay Reporters also administer a system of storm warnings for 
•the protection of the local ports ; and the Bengal Reporter has had during the last year, 
in addition to the above, the working of the system of daily telegraphic weather reports 
(from the 15th May to the 15th November), which has already been noticed in the first 
part of this report. He also administers that department of the Central Office which 
deals with the current meteorology of the Bay of Bengal, and collects the meteorological 
observations from the log-books of ships entering the Port of Calcutta. 

Mr. Dallas, Assistant Meteorological Reporter to the Government of India, has 
continued in charge of the Imperial system of daily weather reports, which, during the 
last year, were issued at Simla from the i6th May to the x 5th November, and at Calcutta 
up to 15th May and from the i6th November to the 31st March. . He also prepared 
monthly and semi-annual summaries of the weather reports, and is engaged in the 
reduction of the marine observations received from the London Meteorological Office, 
and in the preparation of weather charts of the Bay of Bengal, and the sea southward as 
far as the equator. The charts showing the barometric pressure and the wind directions 
for the first eight months of the year are now complete. 

Office Establishment. — The following is a return of the number of permanent 
employes in the offices of the several Meteorological Reporters : — 



* 

India. 

Bengal. 

North- 

Western 

Provinces. 

Punjab. 

Western 

India. 

Madras. 

Total. ; 

Head Clerks . 

. . 

X 

I 

I 

I 

1 

1 

6 

Computers 

. 

3 


... 

t*. 

I 

... 

4 

Clerks and Copyists 

. 

3 

2 

I 

2 

... 

3 

II 

Tabulators 

. 

18 # 

7 

4 

... 

5 

... 

34 

Draughtsmen . 

. 

3 

I 

... 


... 

• « • 

4 

Artisans . 

• 

... 

3 

... 

... 

... 


3 

Peons and Menials . 

. 

10 

4 

2 

1 

I 

2 

I 

20 


The Central Office has remained under the charge of the Head Clerk, Babu Fanindra 
Mohun Basu, during the past year, and, I am glad to report, with the same satisfactory 
results as in previous years. The head clerk of the Bengal Meteorological Office, Babu 
Chandi Churn Chatterji, is reported by Mr. Eliot to be a most efficient head clerk. The 
Meteorological Reporter for the Punjab also speaks well of the services of the chief 
observer and head clerk of his office, Jasput Rai. 

Four tabulators and a draughtsman were added to the Bengal Office at the begin- 
ning of the year under report, for the purposes of the provincial system of daily weather 
report; and three or four clerks had to be entertained temporarily, in addition to the 
above, from the 15th May to the 15th November. One man has been added to each of 

* Besides these, th^re are four temporary clerks for reducing the London Meteorological OfBce marine logs. 
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the offices of the Reporters to the Governments of the North-Western Provinces, the 
Punjab, and Madras. 

Weather Bulletins and Storm Signal Service.— The daily weather 
reports of the Imperial office were issued at Simla from the i6th May to the i5tK Novem- 
ber, and at Calcutta during the remainder of the year. They now give the lo A.M. 
observations of the principal meteorological elements of 96 stations, together with the 
maximum and minimum temperatures, the average wind movement, the rainfall and the 
general weather of the preceding 24 hours ; and, in the rainy season, the rainfall of 28 
additional stations. The tabulated observations, with general remarks on the weather of 
the day, are sent to press at 5 P.M. daily, and the printed sheets are distributed on the 
following morning. The verbal summary is telegraphed at 5 P.M. daily to the seats of 
the Provincial Governments, and copies are sent to the Allahabad and Calcutta news- 
papers. 

An independent provincial system of daily weather reports, giving the observations 
at 10 A.M. of 31 stations, was organised at the beginning of the past year by the Meteoro- 
logical Reporter to the Government of Bengal, at the cost of the Local Government. It 
is in operation from the 15th May to the 15th November. The telegrams are received 
as urgent, and the daily report, including a verbal description of the weather, is sent to the 
Bengal Secretariat Press at 4 P.M. daily, and printed and distributed from the press in 
time for the evening mails. A full description of the working of this system i.s given 
in Mr. Eliot’s report (Appendix A). 

The Bengal system of daily weather reports, based on telegrams received as “ urgent ” 
from 17 stations around the coasts of Bay of the Bengal, which forms part of the storm 
warning service, is independent of the above. This is carried on throughout the year, the 
daily bulletin, illustrated by a chart of the Bay, being lithographed in the office and di.stri- 
buted by peons or through the afternoon post. 

The past year was a stormy year at the head of the Bay of Bengal, not les.s than 
ten storms being recorded in Mr Eliot’s report. They were all small storms, and with the 
exception of the second on the list, viz., that of June 26thi’ to July 4th, did not appear to 
warrant the hoisting of the storm signals. ' 

The working of the storm signal servee of the Bombay coasts is noticed in Mr. Pear- 
son’s report (Appendix F). The daily reports of the ten stations which transmit tele- 
grams are not printed for the Bombay Meteorological Office, but a manuscript copy is 
posted at the office and another sent to the Times of India, and an abstract to the Bom- 
bay Gazette. Only one storm occurred during the year, of sufficient importance to justify 
the hoisting of the storm signals, viz., the same storm for which the signals were hoi.sted 
in Bengal. This storm crossed the peninsula, its daily progress being reported in the 
Simla weather reports, and also telegraphed from Simla to Bombay. The working of the 
Bombay system has been expedited by connecting the Meteorological Office with the 
Telegraph Office by telephone. 

Weekly, Monthly, and Semi-Annual Reports.— From May to October, both 
inclusive, a monthly descriptive summary of the chief weather characteristics of the 
month, based on the telegraphic reports, was prepared in the Simla Office, and published 
in the Gazette ; and in May and November, a general summary of the Indian meteoro- 



logy of the preceding six months was drawn up and published in like manner. Appended to 
the summary of the six months November 1882 to April 1883, published in the Ga2ette of 
India on the 2nd June, was a note in which, after adverting to the distribution and amount 
of the Himalayan snows in the preceding winter and spring, the conclusion was announ- 
ced that if the views “that an unusual extent and thickness of snow on the Himalaya is 
productive of dry north-west and west winds in India are valid, we must be prepared 
for a long spell of dry weather and a retarded rainfall in the Upper Provinces.” This 
is the first time that the office has ventured to base a prediction on the facts of the 
snowfall, or indeed on any other foundation than a general resemblance of the weather 
of the earlier months of the year to that of the corresponding season of some previous 
year. The result was therefore awaited with much interest. This result was given in 
a note appended to the next semi-annual weather report, published in November. It 
was not in exact accordance with the terms of the above forecast, inasmuch as the 
setting in of the rains in the Upper Provinces took place only a few days later than on 
the average, and rather more than a fortnight of rainy weather preceded the period of 
drought, which had been foreseen, and which set in on the ipth July. After this 
date, the north-west current, which had existed throughout at no great height above 
the hills of the outer Himalaya, “ descended and replaced the monsoon, prevailing 
over the whole of North-Western India and Raj putana, and influencing the winds, even 
down to the Deccan on the south and to Behar on the east.” The final conclusion was 
drawn that “ the experience of the present season has given strong confirmation of the 
validity of the view on which the forecast was based.” Some further notice of this sub- 
ject has already been given in Part I of this report. 

In Bengal, a weekly meteorological and rainfall statement has been published by the 
Reporter, and also a monthly meteorological and rainfall statement, giving the averages 
of 44 observatories, and a complete statement of the daily rainfall during the month, at 
166 raingauge stations. Both these periodical issues are accompanied by a full verbal 
description of the general results. 

No mention is made in Dr. Murray Thomson's report of the periodical publications 
of the North-Western Provinces Office, probably because they were of the same charac- 
ter as in preceding years. 

In Bombay, monthly abstracts of the results of the observatories have been pub- 
lished in the Government Gazette as in previous years. 

Annual Reports.— The report on the meteorology of the year 1882 was com- 
plete, and in the printer’s hands before the end of December 1883, and it was submitted 
to Government in its complete form on the 14th July 1884. The printing of the text was 
completed In April, but the issue was again delayed by the preparation of the plates, a 
delay which was extended by the loss of the set first prepared by the draughtsman, and 
the consequent necessity of reproducing them. 

The report gives tables of temperature for 130 stations; and rainfall returns of 43 j 
stations, being a decrease of one of the former, and an increase of 40 of the latter, on the 
numbers respectively given in the report of the previous year, in the corresponding tables. 
The returns of pressure, wind direction and other meteorological elements are nearly 
as numerous as those of temperature. The elements tabulated m the Appendices are as 
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follow. I give for comparison the number of registers summarised in the corresponding 
tables of the reports of the four previous years : 




Numb 

ER OF Stations, 



1878. 

1879. 

18S0. 

1881. 

1883. 

Equilibiium temperatures of solar radiation 

99 

106 

109 

106 

112 

Temperature of nocturnal radiation 

97 

100 

108 

106 

104 

Temperature of the ground 

... 

... 

2 

4 

4 

Mean and extreme air temperatures • 

116 

123 

126 

131 

130 

Sea-level equivalents of mean temperature 

100 

lOI 

105 

108 

108 

Means and extremes of atmospheric pressure . , . • • 

113 

H 9 

122 

125 

124 

Sea-level equivalents of mean atmospheric pressure . . . . 

96 

98 

105 

107 

108 

Direction and movement of winds ... • • 

113 i 

ri8 

124 

127 

125 

Temperature of evaporation 

106 

in: 

IIS 

121 

120 

Tension of atmospheric vapour . 


120 

123 

128 

127 

Mean relative humidity • 

114 

120 

123 

128 

127 

Mean proportion of clouded sky 

no 

118 

122 

X25 

124 

Inches of rainfall in each month 

253 

3 < 5 S 

399 

4x7 

457 

Number of days on which rainfall was measured . . . . . 

276 

365 

379 

1 403 

457 


The descriptive letterpress discusses the chief characteristics of the meteorology of 
the year. It includes 27 numbered tables, giving the average values of all the more im- 
portant elements, for all stations that have furnished returns for three years and upwards ; 
and the report is illustrated with 8 plates, of which one is a chart showing the position of 
all Indian observatories and raingauge stations ; three, in coloured lithography, represent 
the average distribution of temperature, pressure and winds in each month of the year ; 
and the remainder illustrate particular phases of weather, certain instances of rain- 
fall in the cold weather ; the progress of a monsoon storm across Bengal ; the conditions 
accompanying a break in the rains in August ; and the progress of a cyclone in October. 
This last has been made the subject of a detailed investigation, the results of which have 
been embodied in a memoir by Mr. Eliot which is now in the press. 

The original observations of six observatories, mz.., Calcutta, Lucknow, Lahore, Nag- 
pur, Bombay, and Madras, were issued as a distinct publication in monthly parts, and 
form a small quarto volume, the fourth of the series, which was issued in a complete form- 
in October 1883. Those for 1883, the fifth volume of the series, was issued in May 
1884. 

A report on the rainfall of the North-Western Provinces in 1883, was compiled in the 
Office of the Meteorological Reporter for the North-Western Provinces, and published in 
the Government Gazette of the 29th March last; and one on the meteorology of the 
North-Western Provinces in 1882-83 was prepared by Mr. S. A. Hill and printed and 
distributed before his departure on leave. 
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Mr. Pearson also prepared a brief sketch of the meteorology of the Bombay Presi- 
dency in 1882-83. 

Miscellaneous Publications. — Part II of the second volume of the Indian 
Meteorological Memoirs was issued in November 1883. It contains a memoir by myself 
on the storms of the west coast and on the land formed cyclone of Gujarat of July 1881, 
and a very important paper by Mr. Hill on the normal temperature of Northern India’, 
illustrated by a series of isothermal charts for the year and for each month. 

Another publication of the office is the chart of the average rainfall of India, which 
has been already noticed in the Administration Report for last year, and briefly in Part 
I of the present report. 

A paper was communicated to the March meeting of the Asiatic Society of 
Bengal on the “Theory of the cold weather rains of Northern India,” and will shortly be 
published in the Society’s Journal; and another paper “On the connection of the 
Himalayan snowfall with dry winds and. seasons of drought in India” was read before the 
meeting of the Royal Society on the ist May 1884. 

Dr. Murray Thomson mentions the preparation of a new edition of Mr. Hill’s paper 
(published in 1879). “On the rainfall of the North-Western Provinces and Oudh,” 
and Mr. Pearson that of a paper communicated to the Royal Meteorological Society of 
London on " Some results of an examination of the barometric variation in Western 
India.” 

Appendix L gives a list of the Government officials, libraries, observatories, societies, 
&c., to which the publications of this office are presented, including those which send 
their own publications in exchange. 

Library. 

The library is contained in six large double book-cases, and is in excellent condition ; 
but owing to the want of space in the office, the book-cases are sufficient only for the 
preservation of the books. Any systematic arrangement, according to subject-matter, is 
impossible ; and the book-cases are distributed in different parts of the office building. 
It will be impossible to effect a proper re-arrangement, and to render the library useful for 
general reference, until the office is removed to a much larger building. 

A list of the additions to the library is given in Appendix M. 


Simla : 

The 22nd July 188^. 


HENRY F. BLANFORD, 
Meteorological Reporter to the Government of India. 
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APPENDIX A. 


Extracts from the Administration Report of the Meteorological Reporter to the Government of 

Bengal for the year i88;^-84* 

The Bengal Meteorological Department was under my control during the whole of the past 
official year, except the months of August, September, and October, when I was absent on privilege 
leave. Mr. Alexander Pedler, who had acted previously for me on four occasions, was again 
appointed to officiate as Meteorological Reporter during my absence. 

During the past year, the extensions of the Bengal Meteorological Department, which were 
proposed and sanctioned during the preceding year, and the character, extent, and scope of which 
w^ere stated in my Administration Report for the year 1882-83, were completely and successfully 
effected. The past year has hence been one of considerable importance in the working of this 
department, and it seems desirable to place on record a statement of the manner in which the 
proposed extensions were carried into effect during the year. 

The proposals which were finally sanctioned in March 1883 by the Government of India, at the 
request of the Government of Bengal, authorised and provided for a number of changes, of which 
the following were the most important : — 

ist . — The establishment of a large number of additional stations, recording observations at 
10 A.M. only, to be distributed throughout the province in such a way as to give a fairly complete 
view of all the more important meteorological changes in the province. 

2nd , — Provision for additional inspection of the observatories at all seasons of the year, so that 
the source of any error in the observations detected by the examination of the returns sent to the 
office might be immediately traced, if necessary, by a visit of an inspecting officer to the observatory. 
By this means errors, whether due to instrumental changes, or to carelessness, or ignorance, or other 
defects on the part of the observer, might be speedily rectified, and the accumulation of inaccurate 
observations prevented. 

^rd , — Special arrangements for the speedy and continuous transmission of the meteorological 
and rainfall observations taken throughout the province, day by day, to the Bengal Meteorological 
Office, where they may be at once reduced and tabulated, and the various meteorological returns be 
prepared for publication without any unnecessary delay. 

4 th . — The publication of daily weather reports for the province of Bengal during the south- 
west monsoon, or from May 15th to November 15th, and of weekly and monthly meteorological 
and rainfall returns in the talcutta Gazette^ with short summaries giving the more important features 
of the weather and rainfall for the period in question, and their distribution to district officers and 
certain officers in the Irrigation, Public Works, and other departments. 

gth . — An increase in the number of clerks in the Bengal Meteorological Office in order to 
enable the additional work to be performed fully, accurately, and rapidly. A considerable increase was 
necessary, in order not merely to deal with the larger number of observations transmitted to this 
office, in consequence of the increased number of observatories, but also to bring up and to maintain 
the whole of the office work up to date, and to go through the whole of the observations taken at 
the older established stations, and obtain daily and weekly means of the elements of meteorological 
observation, in order to enable the peculiarities of the weather for any period in discussiGn to be 
stated quantitatively as deviations from the normal or average conditions for that period. 

The scheme in its final and complete form was submitted by the Government of Bengal to the 
Government of India on the 29th January, 1883, and sanction was granted by the Government pf 
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India on terms which were accepted by the Government of Bengal. These terms were in effect 
that the Bengal Government should contribute a sum from its provincial funds equal to the esti- 
mated cost of the extensions to the Imperial Meteorological grant, and that the money should be 
expended in carrying out the proposals of the Government of Bengal, but that the control and 
supervision of the additional observatories should be exercised by the Meteorological Reporter to 
the Government of India. The effect of this is that the whole of the observatories now established 
in Bengal are, as before, subject to the control and orders of the Imperial Reporter, and the working 
of every part of the system is under his supervision. This arrangement has been perfectly satis- 
factory during the past year. It has secured on the one hand the extension of the department, 
which was considered essential by the Government of Bengal, whilst it has maintained uniformity 
of system and control by a single head— most important features in a scientific department, such as 
a Meteorological Department is or ought to be. 

Establishment of additional obsermtories.^H)\& si&iions dX which it was finally, decided to 
establish observatories were as follows 


Orissa 

South-West Bengal 

East Bengal 

N orth Bengal 


Balasore. 


Midnapore. 
Ranigunge. 

^ Noakholly, 
Burrisaul. 

^ Serajgunge. 
Commillah, 
Furreedpore. 
s Mymensigh. 

Rampore Beauleah 
Dinagepore, 
Rungpore. 
Julpigoree. 


Behar 


^ Bhagulpore. 
Chupra. 
Motihari. 

I Buxar, 
Arrah. 

^Deh ree. 


Sonthal Pergunnahs and Chutia Nagpur 


Nya Doomka. 

Ranchi 

Chyebassa. 


It was originally intended to establish and work these observatories entirely through the agency 
of the Public Works Department, but this was found to be in a few cases {viz., Serajgunge, Chyebassa, 
Ranigunge, and Nya Doomka) impracticable. 

As soon as the letter of the Government of India sanctioning the proposals was received (March 
I5tb, 1883), instructions were issued by the Secretary to the Government of Bengal, Public Works 
Department, to the Executive Engineers in whose divisions the stations selected for observatories 
were situated, requesting them to choose sites and arrange for the early construction of sheds and 
the selection of suitable officers in the establishment of the Public Works to take the observations. 
Copies of plans of the pattern thermometer shed approved and adopted by the Meteorological 
. Reporter to the Government of India were sent, and a few rules for guidance in the selection of a 
suitable site. It was originally intended to commence the work of observation under the new system 
from the I st of April, but this was, of course, not 'possible, in consequence of the sanction of the 
scheme by the Government of India not being received until nearly the end of March. As early 
erection of the sheds and the establishment of the observatories was an imperative necessity, in 
order to commence the publication of the Bengal Daily Weather Reports on the 15th May, it was 
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necessary to leave the selection of sites entirely to the judgment of the Executive Engineers or 
their subordinates. In the great majority of cases very suitable sites were chosen, and the sheds 
erected as rapidly as could be expected under the circumstances. In one or two cases unexpected 
difficulties arose in obtaining well exposed sites, the local authorities opposing the erection of the 
shed. In one case, the Executive Engineer, after the shed had been built on a suitable site, was 
ordered by the Commissioner of the Division to take it down and re-erect it on a distant and much 
more objectionable site. 


The following table gives the dates on which observations were first taken and transmitted to 
the Bengal Meteorological Office at the newly established observatories : — 


METEOROLOGICA.L DIVISION. 

station. 

Date of commencement. 

Orissa 

Balasore 






. . 

22 nd May 

1883 . 

r 

Midnapore . 







1 st June 

9 ) 

South-West Bengal . . < 

Ranigunge . 







loth June 

>9 

( 

Noakholly . 




• 



3 rd August 

99 


Burrisaul 







2 nd July 

99 

East Bengal . . . . / 

Serajgunge . 




% 



4 th August 

1 st June 

99 

Commillah • 




• 



99 


F urreedpore 







Sth July 

99 

\ 

Mymcnsingh 

• 






18 th June 

99 

( 

Ranipore Beauleah 






27 th August 

99 

North Bengal . . . 

i 

Dinagepore 




f 



20 th May 

22 nd May 

99 

Rungpore , 




• 



99 

( 

Julpigoree . 

• 

m 


* 



15 th May 

99 

1 

Bhagulpore. 







4 th June 

99 


Chupra 







8 th June 

99 

Behar 

Motihari 





w 


30 th May 

3 rd June 

99 

Buxar 







99 


Arrah 




• 

• 


2 1 st July 

99 

\ 

Dehree 





9 


4 th June 

99 

/ 

Nya Doomka 




i 



5 ffi July 

99 

SonthalPergunnahsandChutia 1 
Nagpur. '1 

Ranchi 


m 


» 


» ■ 

nth July 

99 


Chyebassa . 






• ♦ 

2 1 St August 

99 


Inspection of observatories , — This is, as I have frequently pointed out, of the utmost importance, 
in order to secure continuous accuracy of observation. It is the one part of my duties as Provincial 
Reporter which I can only perform during the cold weather vacation. In consequence of the 
changes in the college vacations recently introduced, I shall have less opportunity than previously of 
inspecting observatories. I proposed last year that an inspecting officer should be sanctioned, who 
should perform the combined duties of draughtsman and inspecting officer. A passed student was 
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obtained from the Thomason Engineering College, Roorkee. It was, however, found that his time 
was so fully occupied with the preparation of the ordinary and the additional rainfall charts (which I 
submitted to the Government during the course of the south-west monsoon), that it became necessary 
to propose another arrangement. Advantage was taken of his transfer to the OfSce of the Execu- 
tive Engineer, Cawnpore, to appoint a draughtsman on a slightly lower salary, and I applied to Gov- 
ernment to sanction the transferrence of the amount saved to increase the pay of the head clerk, on 
condition that he assisted me in the work of inspection. This arrangement was approved by Gov- 
ernment. As it is inconvenient for both the head clerk and myself to be absent at the same time, I 
was only able to take him with me on inspection to a single observatory. After the termination of 
my cold weather vacation, I sent him to inspect the observatories in Eastern Bengal. He did 
this in so efficient a manner, as to fully satisfy me of his ability and capacity to perform the duties of 
inspecting officer. He will thus in future be of valuable assistance, and enable me to* secure the 
inspection of any observatory at any time that it may seem necessary or desirable. 

The work of inspection during the past year was almost entirely confined to the cold weather 
period — November to March. The amount of inspection done will show the value of this new 
arrangement. The following stations were inspected by myself 


Station, 


Dates. 

Station, 

Dates. 

Dhubri 

. December, 

141 h and 15th. 

Bhagulpore 

. November, 17th and i8th. 

Gauhati . 

. ditto, 

27th and 28th, 

Chupra 

. December, 5th and 6th. 

Tezpur 

, ditto, 

24th. 

Durbhunga . 

. November, 20th. 

Sibsagar . 

. ditto, 

20th to 22nd. 

Nya Doomka 

. ditto, 26th. 

Rungpore 

. January, 

2nd, 1884. 

Buxar 

. December, 7th. 

Darjeeling 

. ditto, 

4th. 

Arrah 

. ditto, 4th and 5th. 

Julpigoree 

. ditto, 

6th. 

Ranigunge . 

. ditto, 2nd and 3rd, and 

Patna 

. November, 

23rd. 


June, 23rd and 24th. 

Motihari . 

. ditto, 

2 1st and 22nd. 



5 following by my head clerk : — 



Station, 

Dates. 

Station, 

Dates, 

Julpigoree 

. January, 6th. 

Furreedpore 

February, i6th. 

Dinagepore 

. ditto. 

8th. 

Burrisaul 

January, 31st, and February, ist. 

Rampore Beauleah ditto. 

lOth and iith. 

Commillah 

February, 9th. 

Serajgunge 

. February, 20th, 2 1 St, and 22nd. 

Noakholly 

ditto, 6th. 

Mymensingh 

. ditto. 

25th, 26th, and 27th. 

Gya 

March, 25th and 26th. 

Dacca 

• ditto. 

13th. 

Dehree 

ditto, 22nd. 


Arrangements for transmission of the observations to the Central Office.— The methods I pro- 
posed to employ for the regular transmission of the meteorological and rainfall observations were 
given in the last Administration Report. 

The 10 A.M. observations, taken at the various meteorological stations, are forwarded daily to 
the office- in various ways, according to the position of the observatory with respect to telegraphic 
and postal communication and the purposes for which the observations are utilized. 

Urgent telegrams are sent daily throughout the whole year by the following stations. These are 
required for the Bay of Bengal Weather Report : — 

Saugor Island. i Dacca. Cuttack. 

Balasore. j Chittagong. | False Point. 

Similar telegrams are also sent by the following stations which are not in Bengal 


Diamond Island. 

Akyab, 

Gopalpore. 


Vizagapatam. 

Coconada. 

Masulipatam. 

Galle, 


Madras. 

Nagapatam. 

Trincomalee, 
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The following stations send urgent or ordinary telegrams during the period, 15th May to 15th 
November, when the 10 A.M. observations are required for the compilation of the Bengal Weather 

Report : — 

Mymensingh. Durbhunga# 

Commillah. Motihari. 

Seraj gunge, Chuprah. 

Rungpore. Midnapur. 

Dinagepore. Burdwati. 

Julpigoree. Ranigunge. 

Darjeeling. Jessore. 

Purneah. Rampur Beauleah. 

The remaining observatories are at stations to which telegraphic communication has not yet 
been extended ; hence they can only transmit their observations by post. These are 

Ranchi. Burrisaul. I Furreedpore. 

Chyebassa. Noakholly. 1 Berhampore. 

Nya Doomka. 

Those stations, which forward weather telegrams, also transmit by post copies of the observations 
sent by telegraph, so that errors, due to transmission, are eliminated before the determination of the 
weekly and monthly averages for publication in the Gazette, and the entry of the reduced observa- 
tions in the volumes of records in which they are filed. In the case of the Imperial observatories 
this is done by means of Form B, supplied by the India Meteorological Office, and at the provincial 
or newly established observatories by means of postal cards. These are despatched daily by the 
first post after the time of observation. 

The non-telegraphing provincial third class observatories forward their observations daily by 
means of post-cards. During the past year, they have, almost without exception, transmitted the 
observations regularly, and have thus enabled me to publish the weekly meteorological returns in a 
complete form. 

The only station, the name of which appears in the weekly meteorological forms, but which 
fails to send in its observations in time, is Demagiri. This, however, is not an observatory main- 
tained by Government, but a voluntary observatory, started in i88i by the medical officer. 

The rainfall observations at the i66 rainfall-recording stations are forwarded mainly by postal 
cards daily or weekly. 

If rain falls during any day, the amount is entered in a postal card, Form C, and sent off by the 
first d^k leaving the station after the hour of observation [6 P.M.) for Calcutta. The returns of actual 
rainfall are, by this means, forwarded immediately after occurrence. As returns are occasionally lost, 
all stations are also required to send a weekly return on a postal card giving the amounts (nil or 
otherwise) of the rain on each day of the preceding week. This is useful as a check on the daily 
returns as received, and also as confirming the non-occurrence of rainfall during any week, which 
otherwise would be indicated only by the non-arrival of daily post-cards. 

The number of postal card forms supplied to the observatories during the year was— 

* Number, 

Form G for meteorological observations . . . • • 

,, C for daily rainfall 50,662 

„ D for weekly rainfall . . . • • • • 12,994. 

A few stations are so situated that postal communication is very slow, and the returns for the last 
day of the week and the weekly return itself would invariably be received too late for inclusion in the 

weekly rainfall report. In these cases, special arrangements were made for the transmission of the 

weekly returns by dik to the nearest telegraphic offices, from which they are telegraphed to Calcutta. 

The rainfall stations which report weekly in this manner are — 

Ruma. 

Sorah. 

Jellasore. 

Jagatsingpore, 

Barripada, 


Jamalpore. 
False Point, 
Saugor Island. 
Rangaraati, 


Pooree. 

Cox’s Bazar, 

Bhola. 

Palamow, 


Bhagulpore. 

Patna, 

Arrah. 

Buxar. 

Dehree. 

Gya. 

Flazaribagh. 
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The arrangements are thus somewhat complex and required some time to effect. However, the 
great majority of the officers co-operated most heartily, and the changes were made on the whole 
with less trouble and much, greater readiness than I expected. 

Publication of Returns. — The frequent publication of meteorological statements giving the 
latest possible information was one of the most important features of the sanctioned extensions. 
This was carried out during the past year by the publication of — 

ist. — The Bengal Weather Report from the 15th of May until the 6th November. When the 
extended system was fully established, telegrams giving the 10 A.M. observations were 
received daily from 31 stations in the province. These were reduced and tabulated as 
they arrived. The whole of each day’s telegrams were received and the observations 
tabulated ready for the press by 3-30 P.M. daily. A brief summary was then written, 
describing in words the salient features and peculiarities of the weather of the previous 
24 hours, and the whole sent off at 4 p.m. to the Bengal Secretariat Press, where it was 
printed in time for distribution to district officers by the mail of that evening. The w^ork 
of distributing the report was done entirely by the Bengal Secretariat Press. 

2nd. A weekly meteorological and rainfall statement. The first part of this gives the average 
and extreme values of the elements of meteorological observations at all the observatories 
of the province for the week, and of the average district rainfall for the week, 
and its variation from the normal rainfall for the week. The second part gives the 
amount of the rainfall, day by day, for the preceding week, at each of the 166 sub- 
divisional and rainfall-recording stations, the total rainfall of the week, of the month up 
to date, and of the total rainfall from 15th May up to date, with corresponding normal or 
average amounts for comparison. A summary is added directing attention to the 
more important features of the meteorology for the week, more especially the distribu- 
tion of rainfall. This return is published in the Calcutta Gazette every Wednesday 
morning, and gives the meteorological and rainfall observations for the week preceding 
the previous Friday evening. 

2rd .- — A monthly meteorological and rainfall statement, published usually during the second week 
of each month, and giving averages of the observations taken at the 44 observatories 
during the preceding month, a complete statement of the daily rainfall during the 
month at the 166 rainfall-recording or sub-divisional stations, and a summary giving the 
characteristics of the meteorology of the province during the previous month, and its 
more important points of difference from the normal weather of the period, and a brief 
analysis of the distribution of rainfall over the province during the month. 

Preparation of daily averages. — The only other point which it appears necessary to describe 
was the method adopted to obtain the daily and w'eekly averages of the barometric height, maximum 
and minimum temperature, and rainfall required for the comparative statements and columns in the 
daily and weekly weather reports. The only averages hitherto obtained and used in the office were 
monthly averages. The reduced observations were recorded on large forms, each form containing 
the observations at a single station for a month, and the averages of these observations. This was 
a sufficient and satisfactory mode of preserving the observations, so long as all that was required 
was the preparation of monthly averages for the India Meteorological Office and for publication in 
the Calcutta Gazette. 

The record of the observations in monthly sheets was on the other hand extremely inconvenient 
for the calculation of daily and weekly averages. It was hence found necessary to copy them into 
books specially prepared, so that the observations for the same day of the year might be found in 
the same column. These books thus contain a systematic record of the elements of observation to 
which they refer, and enable the average values of those elements of observation at any of the 
riieteorological stations to be immediately determined for a day, week, or any other short periodv 
The tabulation of the results in this way has also the further advantage of enabling the highest and 
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lowest values of the elements of observatiou at any meteorological station recorded since the estab- 
lishment of the observatory at that station for any period of the year to be immediately ascertained. 

Last year the lo A.M. barometric readings, the maximum and minimum in shade temperatures, 
and the rainfall observations taken at the eighteen observatories that have been established for some 
years in the province, were copied from the monthly sheets into four large folio volumes, which will 
f„m lie rerLeent record of ties, obsereetioos (ot.re. If tie str.ngti of my .ffice ® "I 

to do it I hope doiiug tie presentyear to laye the humidity, cloud and w.nd amount tabulated m 

the same manner, when it will be possible to compare all the elements of observation (except wind 
direction) at lo A.M. on any day of the year with the corresponding mean values for that day. ^ 

The rainfall observations at all the sub-divisiona.1 stations (i6o in number) preserved in the 
office were also collected together and tabulated in the same manner, and the daily and wee y 
means obtained. These are the actual means and are employed for comparison in the weecy 
Tenorts. The rainfall returns for each station will continue to be added, so that the ^-enty-four 
foL volumes which contain these observations will form the pernaanent record of the rainfall of the 

of new cbecrvatorie^.-’T\r^ following table giving the latitude, longitude and elevation 
of the level of the mercury in the barometer cistern, so far as this has been ascertained at the addi- 
tional observatories, is added : 


Meteorological 

Division. 


Soutli-Wcst 

Bengal. 


East Bengal 


North Bengal , ( 


Balasorc 
Tvlidnaporc , 

Ranignngc . 
Noakholly . 
Burrlsaul . • 

Serajgungc , 
Corntnillah • * 

Farredpore . 
Myniensingh • 

Rampore Bcauleah 
Dinagepore , 


l^ungpore * 
Julplgoree . 
Bhagidpore , 

Chnpra * 

Motihari 
Buxar . . 

Arrah. * 

Dehree 

r Nya Doomka 


Sonthal > L, ^ 

nahs and Chu- BancKi 


tia Nagpore. 


Chyebassa 


Latitude. Longitude. 

2 1® 30' 12" 86« S3' 

22°!^' 33" 87“ 21 ^ 5 " 

2 s« 5X'40'' 87®57'SS" 

32° 48 ' 91 “ 

31° 41 ' 40 " 90 “ 24 ' 30 " 

34° 2<3' sS" 89° 47' 

33° a8' pi° 14' 


33® a8' 

33° 36' 

34° 4S' 13" 
24 ® 32' s" 
25° 38' 


Elevation in 
feet above 
mean sea 
level. 

Level determined, How determined. 

Authority for 
elevation. 

56-15 

Barometer cistern at Lcvollcd to G. T. S. B. 
oi JHcrvatory . M . at h alse Point. 

Executive Engi 
neer. 

X48*38 

Barometer cistern at Lev-elled to S. B. M, . 
the Executive Engi- 
neer’s Ollicc. 

Ditto ditto. 

? 

38*59 

? 

Baroinctor cistern on LevoUedto B, M. Cbit* 
the iHt floor of the tagong Railway bur- 
circnit-houBC. vey. 

Ditto ditto. 

? 

34’74 

Ditto ditto . Ditto ditto . 

Ditto ditto. 


89° sa' 

90 ° 27 ' 3l" 
88 ° 38 ' 55'' 
88° 40 ' 4<5" 


25° 44'5S” 89® 17' 40" 

2S° 32' 20'^ 88*° 45' 38" 

26 ° 10 ’ 83 ^ 52' 

zf 4<5' 42" 84® 46' 49" 

2 (5° 39' 46" 84® sf 29" 

25° 34' 34" 84® 0' 46" 

25° 33' 4 ^ 5 " 84° 43' 22" 

34® 54' 30" 84° 12' 30" 

24® 16' 87® 17' 30" 

23® 23' 37" 85° 22' 6" 

22® 32' 50" 8s° SO* sf 


Barometei cistern . Levelled to G.T.S. B. Assistant Eng!- 


Ditto ditto 

Ditto ditto 

Ditto ditto 


Barometer cistera 


neer, julplgoree 
Division. 

Ditto ditto. 

Ditto ditto. 


Levelled to G. T. S, B, 
N.on Bh agalpore 
Church. 


Bv spirit levelling from Suh*Overseer, P. 
aX.S.B. M. W. Dept, 


Barometer cistern, Su- Levelled to G. T. S- B. P. W. Dept, 
perintonding Engi- : M. at Railway Station, 
neer ”8 room. 

Barometer cistern in Ditto ditto, 
dispensary. 


the Lutheran Church 
at Ranchi. 
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Second class observatories . — These are, as last year, seven in number, of which five are in 
Bengal and two in Assam. The following table gives the superintendents and observers at these 
observatories during the year : — 


Stations, 

Superintendents. 

Superin- 

tendent’s 

allowance. 

Observers. 

Observer’s 

allowance. 

Assistant Observers. 

Assistant 

Observer’s 

allowance. 



Rs. 


Rs. 


Rs. 

Sibsagar . 

Dr. R. M. Meiklejohni . 

„ T. D. OTartridge^ . 

30 

Baboo Dandadhor 
Dutt Barua.* 

30 

Baboo Ratneswar 
Gogoi. 

10 

Dhubri ^ / 

Surgeon J. Mullane^ 

Assistant Surgeon Atul 
Chandra Rai,‘‘ 

30 

Munsbi Monirud- 
din Ahmed.t 

30 

Kadimuddin® 

Baboo Andia Pro- 
sad De.^ 

] 

1 

Surgeon Edwin Dobson® 

) 





Hazaribagh . 

„ R. Cobb 

30 

Baboo Nathoo Lai 

30 

, Dwarkanath 

16 

Bankipore 

j, T. G. French . 

30 

Munsbi Mobubbut 
Lai. 

30 

Mudden Mabunlal 

10 



/ 

Mr. A.' J. Motb^ . 

\ 






„ C. Williams^ . 







„ S. Holge^o : 




Saugor Island 

Nil . 

... / 

„ J. A. Thomas 
n 

> 45 

Nil. 





„ S. Holge^s . 







„ C. Williams^® 







,, J. A. Thomas 

14 

i 



Cuttack 

I\il » m 


„ J.C.Smitbi®t 

„ H.W. Alleyi 7 

1 32 

Mr. H. W. Alley* 
16 

Mr. B. Sebastian^^ 


Chittagong . 

Nil . 


J, P. 0 . Pereira . 

30 

„ J. Dias ^9 
„ F. X. Deraio 
' 20 

1 


From 25th November to 3otb November 1883. 

14 „ ist December 1883 to 31st March 1884. 

15 „ ist to 15th April and 20th July to 6th December 1883. 

1® ,, 1st to 15th April and 20th July to 6th December 1883, 

17 „ 1 6th April to 19th July 1883 and 7th December 1883 to 

31st March 1884. 

18 „ x6th April to 19th July 1883 and 7th December 1883 to 
31st March 1884. 

19 „ ist to 22nd April and 23rd July .to 31st March (was on 

privileg-e leave). ' 

30 „ 23rd April to 22nd July 1883. 

♦ Received special allowance of Es. 5 per month for good services, 
t Received special allowance of Rs. 10 per month for meritorious services# 

Five of these observatories, Phubri, Hazaribagh, Cuttack, Chittagong, and Saugor Island 
self-registering anemographs. At the three first named stations the anemographs are of the 
ilia patern, which record the wind direction and amount at intervals of one hour. The remain- 
stations~Saugor Island and Chittagong— are provided with Beckley-s anemographs, which 


I From ist April to 6th September 1883. 

* „ 7th September 1883 to 31st March 1884. 

3 „ ist April to 1 8th August 1883. 

4 ,, 19th August to 3rd November 1883. 

5 „ 4th November 1883 to 31st March 1884. 

8 „ 1st April to 6th October 1883. 

7 „ yth October 1883 to 31st March 1884. 

8 „ ist April to 1st June. 

9 ,, 2nd June to 14th June 1883. 

10 „ 15th June to 14th August 1883., 

II „ 15th August to 31st October 1883. 

1 * ,, ist November to 24th November 1883. 
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register wind direction and amount continuously. There were several breaks exceeding 24 hours in 
the working of these instruments, the dates of which are given in the following table : — 


Stations. 

Dates of commencement of work. 

Periods during which instrument was out of order during 
1883-84. 

Dhubri . . . • • 

i8th March 1882 . , . . 

From October 26th 8 a.m, to 27th 5 p.m. 

Hazaribagh . . • • 

Cuttack 

15th April 1880 , , . . 

nth April 1879 * . . • 

Nil. 

September i8th to 19th and December i6th 


to 1 8th. 

Chittagong . . . • 

20th June 1879 .... 

May 2 X St to 23rd, June 9th to loth, July xxth 
to 13th. 

Saugor Island , . • • 

9th February i88o 

May 2 X St to 23rd, October 25 tb to 27th. 


Three of these observatories were visited during the cold weather, viz.^ Dhubri, Sibsagar, and 


DanKipuic. 

Dhubri Observatory— inspected on the 14th and 15th of December 1883. No change of 
importance has been made in the position of the shed or the arrangement of the instruments since 
my last inspection in March 1882. The anemograph tower was erected shortly after that visit, and 
is situated on a fairly open site near to the thermometer shed. The tower is well built and in good 
repair; The barometer is kept in the lower room. The recording part of the anemograph is placed 
on a table in the upper room of the floor, which is by no means so steady and rigid as it ought to be 
for such an instrument. The observer is, however, very careful in looking after it, and has made one 
or two slight additions which not only show his interest in it, but which improve, to some extent, the 
working of the instrument. The anemograph and barometer were both found to be in very good 
order. The barometer was also cleaned in order to free it from the large amount of oxidized mercury 
which had formed in the cistern. 

The thermometer shed was in good order. The instruments were clean and in very satisfactory 
condition. The observatory continues to maintain its high character, and is thoroughly satisfactory 
in character and accurate and valuable in its obsen^ations. 

Sibsagar Observatory— Was inspected on 20th to 22nd December 1883 for the first time since 
its establishment in 1874. The station is situated at a distance of about nine miles to the south of 
the Brahmaputra in a flat open district. Much of the country between the station and the river is 
covered with cane jungle. To the south of the station, at a distance of over 20 miles, the Naga Hills 
rise up to a height of 2,000 to 6,500 feet and form a very marked feature. The Himalayas, the 
nearest snow peaks of which are at a distance of 70 miles, are also very distinctly visible in clear 
weather. The station itself is built on the banks of a very large square tank, about two miles in 
perimeter, the level of the water of which is about 20 feet above that of the adjacent country. The 
banks supporting and containing this water, are very wide and large. The observatory is situated on 
ground formerly occupied by the civil jail on the eastern bank of the tank. The shed is unfortunately 
placed on the edge of the bank where it begins to slope down to a large shallow excavation, from which 
the earth was removed to form part of the bank, and is now filled with water. It is also shut in between 
two buildings (detached portions of the old jail), one of which is used by the observer as his resi- 
dence and the other as an office. This second or northern building contains the barometer. This 
instrument was placed in good light and was in good order, except that the surface of the mercury 
was oxidized. This was removed. The thermometers were tested and were all in good order. The 
shed was in fair condition. It was surrounded by a bamboo fence. The observer was requested to 
cut down several shrubs and high grass which interfered to some slight extent with the free circula- 
tion of the air in the shed. The anemometer and wind-vane are placed on the roof of the building 
containing the barometer, to which access is given by a strong iron ladder. They were in good 
order The only defect was that the anemometer was screwed to the top of a long iron rod fixed on 

the roof and henceoscillated to some extentwith the motion of-the air. Theobserverwas instructed 

to have a small brick pillar built and the anemometer fastened to a shorter rod, the lower end of 
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which is to be burled in the brick pillar. The observer is very neat, careful, and accurate in bis 
work, and the observatory in thoroughly good order. The observer deserves much credit for this, 
more especially as the station has hitherto been beyond the range of inspection by the Bengal 
Meteorological OflSce. 

Bankipofe — Was inspected on the 23rd of November 1883. No change has been made in the 
observatory since my last visit. It was found to be in the same satisfactory condition as last 
year. ' • 

Imperial Third Class Observatories . — These are 15 in number. Ten are situated in Bengal, one 
(Akyab) in Burmah, two (Silchar and in connection Tura) in Assam, and two (Gopalpore and 
Coconada) in Madras. The two last are maintained in connection with the Bay of Bengal Weather 
Service. 

The following table records the superintendents and observers at these observatories during the 
year 1883-84: — 


Stations. 

Superintendents. 

Observers. 

Observer’s 

allowance. 




Rs. 

Darjeeling, St. Paul’s 
School. 

R. Carter, Esq,, Rector, St. Paul’s 
School, Darjeeling 

Mr. W. Moore . . . , 

25 

Purneah 

Dr. Picachy 

^ Baboo Rasick Lai Bose ^ 

( „ Rajanikanta Cbackervarti * 


15 

Durbhanga . 

„ W. A. Gilligan 

„ Jogin C hander Banerji. * 


Gya . . . ^ 

„ R. McLeod ^ , 

Baboo Benod Kishen Bose ^ . 

^Lala Nowrungee Lai 

15 

Berhampore . . | 

Surg'eon S. M. Sbircore ^ . 

Surgeon-Major F. C. Nicholson ® . 

I* Baboo Mohendra Nath Roy f 

IS 

r 

„ H. B. Purvis ^ . 

] 


Burdwan . .1 

„ Cameron^ .... 

> „ Mokhada Persad Chowdhry *f , 

15 

( 

„ R. D. Murray® 

3 



„ D. W. D. Commins 

Asst. Surgeon Behary Lai Pal 

Surgeon E. BovilM^ 

/ Baboo Poresh Nath Roy Chowdhry 
\ „ Urjoon Mahanty 





Mr. J. S. David . 



Dacca .... 


^ ,5 T. W. DeSouza . 


' 15 

- 


(Baboo P. C Bose 




^ I st April to 31st May i88s (transferred). 

2 1st June 1883 to 31st March 1884. 

ist April to 15th October 18S3, and 23rd November to 31st March 
1884* 

^ 1 6th October to 22]id November 1883. 

5 ist April to 20th August and 21 st November to 31st March 1884. 

® 2 ist August to 20th November 1 8S3. 

^ ist April to 15th August 1883, and 1st to 14th January 1S84. 

8 7 th August to 31st December 1883. 

15th January to 31st March 1884. 


1st April to 4th October, and 29th November to 31st 
March 1884. 

5 th October to 9th November 1883. 
loth to 28th November 18S3. 

ist April 1883 to 6th February 1884, and from 20th Feb- 
ruary to 31st March 1884. 

7 th to 19th February 1884. 

1st to 24tb April 1883. 

25ai April to 2ist December 1883, and 4lii January to 
31st March 1884. 

22nd December 1883 to 3rd January 1884. 


■* Special allo-wances of P's. 5 a rnonth stopped for six months from January 1384. for neglect of d,u,ties 
t Keceived a special allowance of Rs. 10 a month fnr meritoTiaus service. . * 
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Stations. 

Superintendents. 

Observers. 

Observer’s 
allowance . 

Silchar . . . 

Dr. J. J. Monteith . . . . 

„ A. H. Whitewell ... 

1 Baboo Romes Chandra Bhuddra 

Rs. 

15 

Demagi ri 

Nil 

Asst. Surgeon Suryya Kumar Ghose 

NiL 

False Point 

r 

Nil 

r Mr. E. Workman 20 . . . 

( „ J. London . . . 

/■ „ PI.J. Smythe . . . . 


Akyab • • * ] 

Nil . . . ... 

) „ R.J.Keys . . . . 

IS 

( 


„ H.Vetriano . . . . 


Tura . . . . 

Civil Medical Officer .... 

Civil Hospital Assistant . 

Volun- 

tary 

station. 

Gopalpore 

Mr, A, L. Taylor, Port Officer 

J 

Mr. Gootn Appal a Narainhar . 

n 

Coconada 

Captain F, M. Gillham, Master 
Attendant 

„ C. T. M. Gaetane . 

IS 


I was unable to inspect the majority of these observatories during the cold weather college vaca- 
tion, which was fully occupied in visiting the Assam stations and the new or provincial third class 
observatories. Durbhunga, Gya, Darjeeling, and Jessore were visited, by myself; Silchar by 
Mr. Blanford, Meteorological Reporter to the Government of India; and Dacca by my head clerk. 
The majority of these observatories are satisfactory in character, and the observations accurate and 
reliable. Two of them, I regret to state, although slightly improved, do not yet furnish observations 
upon which I am able to place implicit confidence. The observations sent in do not harmonize with 
those of the neighbouring stations, and the only possible inference I can form is that the discrepan- 
cies are due to carelessness or ignorance on the part of the observers. The observatories in question 
are those situated at Gya and Durbhunga. The only other explanation is that these stations possess 
very peculiar meteorological conditions, and that the discordance, the observations at these stations 
present, when compared with those of neighbouring stations, is clue to a want of uniformity in nature^ 
and not to defects in the observer or in his instruments. This solution of the discrepancy has been 
suggested in correspondence on the subject, but I am unable to accept it as the true solution, or to 
recommend it to Government as an explanation of the peculiarities in the observations at these stations. 

Durbhunga Observatory — Was visited on the 25th of November 1883. The observer was absent 
from the station and had left his duties to be performed by a friend, without giving any intimation to 
the Meteorological Office. As specific orders had been given to the observer on a similar occasion 
(in November 1882) not to absent himself from his duties without giving tlie usual intimation to this 
office and obtaining the necessary sanction, the observer was called upon for an explanation. ^ This 
was not satisfactory. The state of the observatory last year was disgraceful, and it was^ mainly m 
consequence of the observer’s promise to be very careful in future, and to carry out the various regu- 
lations and orders with respect to the taking of observations diligently and exactly, tha.t he was not 
deprived of his special allowance of Rs. 5 per mensem. As he has failed to comply with the clear 
and precise orders necessary to secure the continuity of accurate observation,. I had no alternative 
but to recommend the Meteorological Reporter to the Government of India to withdraw his special 
allowance for a period of six months when he will be again permitted to draw it, if in the interim h.\s 
observations are found to be satisfactory in character by comparison with those at neighbouring 
stations. 

IS ist April to 3rd July and gth October 1883 to 31st March Jo jstA-pril to 31st August, and ist Decemher 1883 to 31st 

1884. March 1884. 

gth July to 8 th October 1883. s>.: ist September to seth November 1883. 
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The shed was in good order and the thermometers fairly clean. The barometer was also satis- 
factory. The clock which was sent a few months previously was out of order, apparently due to 
carelessness on the part of Some one, as there were signs of its having been dropped, or of its having 
fallen down. The wind-vane was excessively stiff, and had evidently not been oiled for months. I 
turned it round through an angle of 120°, and a small puff of wind which caused the anemometer to 
make 30 revolutions in a minute had no effect in moving it. The wind directions at Durbhunga for 
months past are hence, I fear, of little value. The anemometer was clean and in fair order. The 
observatory has improved since last year, but is by no means satisfactory ; and I am unable from my 
continued experience of the observer's carelessness and neglect of orders to place confidence in his 
observations. If considerable improvement does not occur during the next year, I shall be compelled 
to call the attention of the Government of Bengal to the unsatisfactory character of the Durbhunga 
observatory. • 

Dacca Observatory, head clerk, who visited Dacca on his way to the new third class obser- 
vatories in Eastern Bengal, reports as follows on the observatory at that station : — 

The Dacca observatory was inspected on 13th February 1884. The barometer was in the same 
position as on ^ the last inspection. The room has, however, been converted into a sitting room for 
the use of the Superintendent of Telegraphs of the Dacca Division, and he suggested that the baro- 
meter should be placed in another room. It was therefore decided to remove it to one of the office 
rooms where a suitable exposure will be provided for it. (This has since been done.) 

The thermometers were in good order, but very dirty. The bulbs of the wet bulb thermor^eters 
were thickly covered with encrustation. The observer was instructed how to keep them clean for the 
future. The receiving bottle in the raingauge was found to be full of dust. There was a depth of at 
least a quarter of an inch of earthy matter collected at the bottom. 

The anemometer and wind-vane worked well. They were clean and properly oiled. 

The observer takes his readings accurately. The want of cleanliness in the thermometer shed 
is a fault which should be remedied. An observer who is interested in his work will always be careful 
to keep every instrument he uses as clean as possible compatible with the conditions of observation ; 
and want of cleanliness is an almost unfailing evidence of carelessness and inaccuracy of obser- 
vations. 

Provincial Third Class Observatories, •^'Th.tso, are the additional observatories established in 
accordance with the extended system sanctioned last year, and maintained from the Provincial Meteo- 
rological grant. They are 22 in number. The names of the superintendents and observers at these 
stations are given in the following table 


Provincial Third Class Observatories, 


Stations. 

Name of Superintendents. 

Name of Observer. 

Observer’s 

allowance. 

Balasore . . . 

J. H. Apjohn, Esq., Executive Engineer . 

Baboo Radha Mohan Dass, Head Clerk 

Rs. 

10 

Midnapore . . 

Major A. D. McArthur 

Mr. Benjamin Augier 

10 

Ranigunge 


Baboo Sreeram Chunder Ghose, Civil 
Hospital Assistant. 

10 

Noakholly : . 

Nil . . , 

Baboo Benod Behary Paul, Supervisor, 
Public Works Department. 

10 

Burrisaul 

Nil 

Baboo Hemcan to Deb, Overseer, Public 
Works Department, aided by Sub- 
Overseer. 

10 

Serajgunge . . 

■ ' Nil ■. 

Baboo H eralal Seal, Telegraph Master 

10 

CommiUah 

' ' '' - 

, Nil , ^ 

,, Nobin Chunder Biswas,” Super- 
visor, Public Works Department, aid- 
ed by Sub-Overseers. 

'..'lo:'"' 
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Provincial Third Class Observatories — continued. 


Stations. 

Name of Superintendents. 

Name of Overseer. 

Q verseer’s 
allowance. 

Furreedpore . 

Nil .... 

Baboo Kadar Nauth Roy, Overseer, 
Public Works Department, 

Rs. 

10 

Mymensingh . 

Baboo Rakhaldas Chatterjee, Assistant 
Engineer. 

Baboo Bamacharan Bose, Sub-Overseer 

10 

Rampore Beauleah , 

Executive Engineer .... 

„ Gopal Chunder Chatterjee, Head 
Clerk. 

10 

Dinagepore . 

Executive Engineer, Julpigoree Division . 

„ BeharyLal Banerjee, Overseer . 

10 

Rungpore 

Ditto ditto ditto 

„ Dijobar Goopto 

10 

Julpigoree 

Baboo Madbub Chunder Roy, Executive 
Engineer, Julpigoree Division. 

„ Woomanath Moitro, Head Clerk 

10 

Bhagulpore . . . ^ 

T. Beaty, Esq., Executive Engineer^ 

D. F. Martin, Esq., Executive Engineer ^ 

1 „ Jogut Chunder Bhadhary, Head 
f Clerk. 

10 

Chupra . • 

Nil .... 

„ Kaliprosanna Moitra, Sub- Over- 
seer. 

10 

/ 

Motihari . . . 

Baboo Durga Charan Chackravati, Assis- 
tant Engineer ® . . . . * 

Mr. J. Butler, Assistant Engineer ^ . 

\ 

Baboo Rajendra Nauth Biswas, Sub- 
Overseer. 

10 


Mr. C. J. Clarke® .... 



Buxar . . , . 

Executive Engineer .... 

Baboo Boycontonath Guho 

10 

Arrah . . . . 

Executive Engineer .... 

Mr. T. Webb 

10 



Baboo Tulsi Das Roy, Supervisor ® . 


1 

Dehree . . . 

Executive Engineer, Dehree Workshops . 

„ Peary Lai Sen, Assistant Sur- 
] geon K 

1 

1 

[ 

^ 10 



V. „ Poorno Chunder Purkait ® 

’ 1 

> 

1 

Nya Boomka . 

Dr. R. A. Barker, Civil Surgeon, Sonthal 
Pergunnahs. 

„ Dwarkanath Mookerjee . 

10 

Rancbee 

Nil .... 

,, Peary Mohun Banerjee,Overseer 

10 

Chyebassa 

The Head Master, Zillah School 

„ Motilal Sarkar, 3rd teacher, 
Zilla School. 

10 


As the orders of the Governnaent of India sanctioning the proposals of the Government of Bengal for 
the extension of meteorological work in Bengal were not received until the middle of March (Reve- 
nue and Agricultural Department No. 17 Meteo., dated 13th March 1883), it was not possible to 
arrange that the sheds should be built and the work of observation commenced by the date origin- 
ally proposed, I st April 1883. 

My college duties prevented my visiting the various stations to select the sites for the observa- 
tories ; it was therefore necessary to leave this to the judgment of the Public Works officers. In- 
structions were communicated to them, and in the great majority of cases excellent sites were chosen. 
In some few instances difficulties of various kinds prevented the utilization of the most suitable site 


^ From 4tli June to 22nd July 1883, 

2 23rd July to 31st March 1884. 

3 „ 30th May to 3rd December 1883. 

^ ,, ist January to 8th February 1884. 

» „ 9th February to 31st March 1884, 


® From ist April to 14th May 1883. 

7 „ 15th May to 28th November and loth February to 31st 

March 1884. 

8 „ 29th November to 9th February 1884 (Baboo P, L. Sen on 

leave). 
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selected by the Public Works officers. In these cases sites more or less inconveniently situated and 
badly exposed were necessarily chosen. The observatories erected on these sites will, as the value 
of the extended meteorological system is recognised, I feel confident, be permitted to be removed to 
more suitable positions than they at present occupy. 

I deemed it advisable to spend a considerable part of the college vacation in visiting these 
observatories to ascertain the condition of exposure of the instruments and to remedy any defects that 
might have arisen in the construction of the sheds, arrangement of the instruments and the methods 
of observation. The sites, it should be remembered, were selected by Public Works officers in 
accordance with instructions issued from this office, and the work of observation carried on by Overseers 
or Sub-Overseers of the Public Works Department who had received no previous training, and merely 
carrying out as they best could (frequently with the assistance of the Assistant Engineers or Executive 
Engineers) the methods and instructions, as described in the Vade Mecum, The results, as will be 
seen from the following reports on the stations visited, were very much more satisfactory than I ex- 
pected. A few defects were observed, but in the great majority of cases the work of observation 
was performed quite as satisfactorily and accurately as at the third class stations. The reports are 
given in the order of place and not in the order of time of inspection. 

Ranigu 7 ige Observatory— Wd.s inspected twice during the year. The observatory is attached 
to the subsidiary jail, the hospital assistant who is in charge of the jail taking the observations. The 
shed is erected in a large open space enclosed by the jail walls, and is constructed in accordance 
with the standard plan. The walls enclosing this compound are from 6 to lo feet high, and are at 
distances varying from 20 to 60 yards from the shed. The instruments were in good order. The 
raingauge is placed in the open near the observatory shed, at a distance of about 10 yards. 

The barometer is kept in the office room, and is in good light. 

The wind-vane and anemometer are placed on the roof of the office room, and are well exposed, 
as they are on the highest part of the jail buildings, which are on the highest ground in the station, 
and at a considerable distance from large trees. 

The observer had some difficulty in learning to read the barometer and anemometer correctly. 
He was not able to procure any assistance in Ranigunge, nor was he able to leave his post to come 
to Calcutta for a course of instruction at the Alipore observatory. Hence my two visits were chiefly 
spent in teaching him to read these instruments correctly. 

The observer appears to be careful in his work and willing to do his best. The observations 
have been during the latter part of the year fairly satisfactory and trustworthy. 

Noakholly Observatory .— Noakholly observatory was inspected by my head clerk on the 
6th February 1884. The shed is in the circuit-house compound, and is generally built in accordance 
with the standard plan. The eaves were found to be 24 feet higher than they ought to have been. 
The instruments were in good order. The anemometer worked very heavily. On examination it 
was found to be defective. The teeth of the cog-wheels were worn away. The instrument was 
returned to Calcutta and replaced by another. 

The observations at Noakholly have hitherto been taken by the Overseer, who is frequently 
obliged to leave the station on duty ; there have hence been frequent breaks in the observations. 
The Magistrate suggests certain changes, which will, if carried out, sefcure continuous observations' 
He proposes that the shed be removed to the jail compound (in which there is a very large open 
space where it would be conveniently placed) and that the anemometer and wind-vane be placed on 
the roof of the collectorate and the barometer in one of the rooms of the Collector’s cutcherry {viz., 
the Collector’s waiting-room). If this were done, the civil hospital assistant, who is in charge of the 
jail dispensary, would be able to take the observations, and as he is very intelligent and lives in 
quarters in the jail, his appointment as observer would secure regular and continuous, and in the 
opinion of the Magistrate, accurate and trustworthy observation. The changes suggested by the 
Magistrate will therefore, if possible, be carried out. 

Burrisaul Ohservatory--^s.i \x^s^&ct^& by ffly head clerk on the 31st January and ist Febru- 
ary 1884. The observatory is situated at a distance of about one and a half miles from the circuit- 
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house bungalow and close to the Burrisaul river. To the south of the observatory shed, at a distance 
of about 250 feet, is the depot for the night-soil of the district jail prisoners (numbering 500). The 
site is objectionable on this and other accounts. The ground is low. The site is near the river, 
and during the rains, when it is full, the water overflows and reaches within 50 or 60 feet from 
the shed. There is also a large tope of mango and other trees at a short distance to the south-west. 
The site is open in other directions. The barometer is, however, kept in the Public Works Depart- 
ment inspection bungalow, at a distance of one and a half miles from the shed, and a single set of 
observations hence requires two obseiwers, one to read the barometer and the second the remain- 
ing instruments. The shed was originally erected in the circuit-house compound, but was removed 
by the orders of the Commissioner according to information received by the Inspector. 

The Magistrate suggested its retransfer to its previous site, where it would be near to the room in 
which the barometer is kept, and also to the Public Works offices in which the observer is employed. 

The instruments were found clean and in good order. The wind-vane and anemometer are 
placed on posts about 10 feet high. The barometer is kept in the Public Works Department inspec- 
tion bungalow, and was found to be in good condition. The Public Works Department Overseer, 
who has taken the observations since the establishment of the observatory, takes much interest in his 
work and reads the instruments carefully and correctly. 

Seraj^unge Observatory — Was inspected by my head clerk on the 20th, 21st, and 22nd Febru- 
ary 1884. It is situated in the grounds of the Telegraph Office close to the circuit-house bungalow. 
The district is low and flat. The soil is sandy and very porous, and dries rapidly after rain. In the 
rainy season the whole district is flooded. 

The observing shed is well built, and is of the standard pattern, but of dimensions slightly differ, 
ent from those in the Vade Mectim. The whole structure stands on masonry work two feet eight 
inches from the ground. This was necessary as the ground is covered with water during the rains to 
a depth occasionally exceeding one foot and a half. The eaves of the shed being so high from the 
ground, the sun and rain strike inside the shed. The cage was found to be shaky. This has since 
been made right. The barometer is kept in the signal room of the Telegraph Office, which is a 
thatched shed. There is no pucca Government building near the Telegraph Office where the baro- 
meter can be placed. The instrument is in good order. 

The cage instruments are in good order, excepting the wet thermometer, the bulb of which was 
partially covered with encrustation. This was owing to the use of well water for the reservoir. The 
observer was cautioned against the use of any water except rain and distilled water, and in their 
absence well boiled water. 

The raingauge requires to be embedded in masonry work at least one foot high to protect it 
from being flooded over during the rains. The observer did not know that he had to use the receiv- 
ing bottle for the gauge. It was kept aside in a godown. His attention was drawn to the chapter 
in the Vade Mecum on “ Raingauge.” 

The wind-vane and anemometer are placed on the roof of the sub-collectorate, a one-storied 
building about 15 feet high. The instruments are reached by a strong ladder, and are at present 
fixed on two small blocks of wood on the parapet of the roof ; but they are likely to be blown down. 
The observer has therefore been asked to submit an estimate of the cost of erecting masonry pillars 
on which to place the instruments as directed in the Vade Mecum. It is proposed to erect a block 

of two-storied buildings for the collectorate, and when they are completed the wind-vane and ane- 
mometer might be removed to the top of the new building, which will give a good exposure for the 
instruments. 

The level of the barometer has not yet been determined for want of a datum level, the nearest 
bench-mark being several miles off from the station. 

The observer takes much interest in his work, and records his observations very accurately. 

Commillah Observatory— W 3 .S inspected by my head clerk on the gth February 1884. The 
station is situated on level ground. Throughout the district are scattered numerous large tanks. 
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To the north-east rise the Tipperah Hills, which are visible from Commillah in clear weather, and 
form a prominent feature in the landscape. The river Goomtee passes to the east of the station of 
Commillah at a distance of about half a mile, and to the west the Megna, a deep and very broad stream. 

The barometer is kept in a room of the road cess buildings and is in good order. The thermo- 
meter shed is erected on the western edge of a large tank, at a distance of about lo feet from the 
edge of the water. It is well built and in good order. Except on the side towards the tank, it is 
surrounded by a fence at a distance of about 30 feet from the shed. The maximum thermometer 
was found to be out of order, and another was called for by telegram. The wind-vane and anemo- 
meter were originally placed on the roof of the collectorate, at a distance of about 150 feet from the 
room containing the barometer and 300 feet from the thermometer shed. The anemometer was 
returned to Calcutta as defective in August 1883. The roof of the collectorate is, however, not a 
very suitable place for the wind-vane, as it is a low one-storied building surrounded by tall trees, 
many double the height of the building. Hence the wind observations are not taken under satis- 
factory conditions, and it may be desirable to erect the wind-vane and anemometer on posts or 
pillars in the open ground near the thermometer shed. 

The observations are taken by the supervisor and two sub-overseers of the Public Works 
Department, and have been accurate and satisfactory in character from the commencement. The 
shed is neatly constructed and the instruments very clean and in capital order. The condition of the 
observatory generally reflects very great credit on the supervisor. 

Mymensingh Observatory — inspected by my head clerk on the 25th, 26th, and 27th of 
February 1884. The town is situated on the west bank of the Brahmaputra river, which runs as a 
shallow broad stream (during winter) with high banks. The whole of the district is level and open, 
with the exception of the Muddapore jungle, which lies to the south-west, comprising an area of 
about 45 miles in length by 6 to 16 miles in breadth. This part is slightly elevated, averaging in 
height some 50 to 60 feet above the general level. The district is also intersected by many small rivers. 

The observatory is situated in an open field close to the zillah and vernacular schools, the 
collectorate, and the Public Works Department ofBces. The shed is of the standard pattern and 
well built. The ventilating hole required to be replaced by a section of a bamboo as directed in the 
Vade Mecum. The site is open, but being near the play-grounds of the two schools, the instruments 
are subject to interference from the boys. There is a bamboo fencing round the shed, but it does 
not appear to be strong enough to keep off mischievous boys. It is desirable therefore to have a 

strong wooden fence round the shed with a small gate for entrance, which should remain closed 
against outsiders. 


The barometer is kept in an ofSce room of the Public Works Department, and well placed, 
The instrument is in good order. The height of the mercury in the cistern of the barometer above 
sea level has not been determined for want of a datum level. The observatory was without the 
hygrometers. They were reported to have been broken by some of the boys of the neighbouring 
schools. The maximum and minimum thermometers were properly exposed and were in good order. 
From a local investigation of the circumstances attending the breakage of the thermometers, the 
? ascertained that the mischief was due-to one Rajendro Kissore Roy of the 4th class of 
the Hardmge School, who was willing to pay for new instruments. The head master was asked to 
recover from the boy R2o~the cost of the thermometers— and pay it into the treasury. 

^ The wind-vane and anemometer are placed on two pillars on the top of the turret clock-tower 
in the collectorate, 52 feet high. The position is quite open and equal to that of the Alipore obser- 
vatory. The rod of the wind-vane (Adie) was found' to be slightly bent ; this was (as reported) 
owing to the injury It had received during transit to Mymensingh. The instruments worked well 
and were found to be well oiled.- The raingauge is well placed. The fence was a little too near. 
It has been removed further off. 


reads his instruments correctly. The Assistant Engineer takes great interest 
in the proper working of the observatory, and has trained the observer (a sub-overseer) well The 
Pablic. Works Department is providing a ladder to reach the top of the clock-tower.- 
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Furreedpore Observatory — Was inspected by my head clerk on the i6th of February 1884. 
The shed is situated in the centre of a fairly large open maidan near the police lines, and at a short 
distance from the circuit-house. 

It is well and strongly built, but, through some oversight, not exactly in accordance with the 
Bengal pattern. The chief defects were that there was no ventilating hole in the roof to permit 
the escape of heated air, and that the eaves were somewhat too high. These defects have since 
been remedied. 

The thermometers were generally in very fair condition. The wet bulb was covered with a 
thickish encrustation in consequence of the use of tank water instead of rain water. The barometer 
is kept in a room in the jail building, and was found to be in good order. The raingauge is placed 
near the observer’s home at a distance about half a mile from the shed, and was in good order. The 
wind-vane and anemometer were erected on a platform supported by posts with a bamboo ladder 
to reach them. The latter Instrument was somewhat dirty. It was hence taken down and cleaned, 
and the observer instructed in the method of cleaning and oiling it. 

The observer read the instruments correctly and takes much interest in his observations,, which 
have been on the whole very satisfactory during the year. 

The only defect in the observatory is that the instruments (barometer and raingauge) are 
situated at considerable distances from one another and the shed, and also from the house and office 
of the observer. My head clerk suggested the removal of the shed to a position in a field belonging 
to the municipality. I have, however, not thought it advisable to make any change at present, as 
the observations under the present system seem to be quite trustworthy and taken at the proper 
hour daily, and the removal of the observatory from one part of a station to another, to suit the 
convenience of the observer, would speedily do away with uniformity in the conditions of observ- 
ation and registration. 

Rampore Beauleah Observatory — Was inspected by my head clerk on the loth and iith 
January 1884. The observatory is situated near the Executive Engineer’s oflice at about a mile and 
a half from the city. The river Ganges (Padma) flows as a deep wide stream to the south of the 
observatory at a distance of about 500 feet from the shed. 

■ The barometer is kept in a room in the Executive Engineer's office. It was in a bad position as 
the light came directly from the front. The instrument has since been removed to a better and more 
secure position in the same room. The sea level height has not been affected thereby. 

The thermometer shed is of the standard pattern, but the air hole on the top of the shed 
instead of being a ventilating pipe was found to be of the form of an elliptical hole (about 2 feet 
by feet) permitting the sun’s rays to enter at certain hours of the day, and affecting the thermo- 
metric readings. This has been remedied. 

The thermometer cage instead of being set upon the southern pole in the shed had been fixed 
by means of two additional posts in the middle of the north and the south poles supporting the 
ridge. The observer was asked to set it in the proper place. 

The thermometers were in good order with the exception of the wet bulb hygrometer. The 
bulb of this instrument was found to be completely coated with a thick deposit, and the muslin had 
evidently not been changed for some time, as it was very dirty. The muslin was removed. Instruc- 
tions for keeping the instrument in order were also given to the observer. 

The anemometer and wind-vane are placed on the terrace roof of the Executive Engineer’s 
office, and appear to be in a satisfactory position. There are several high trees to the north and 
north-east of the building at a distance of about 1 00 or 150 feet from it, but they probably do not 
influence the wind direction to any appreciable extent. The anemometer was full of dirt and ap- 
peared to work with much friction. It was taken down, cleaned and oiled and reset in position, and 
the observer instructed to keep it clean in future* 

The raingauge is in the garden compound of the Executive Engineer. The mouth of the funnel 
was not level. The funnel hole was completely choked up by dirt and earth. The rain receptacle 
was also far from being clean. 

Q 
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The observer read the instruments well. 

Dinagepore Observatory — Inspected by my head clerk on the 8th January 1884. It is situated 
near the circuit-house in a fairly open space, but on low ground. The river Poonarvava flows to the 
west and north-west of the observatory at a distance of about one-fourth of a mile. 

The barometer is placed in a brick-built store-room of the Public Works Department, and is in 
good light. The instrument was clean and in good working order. The shed- is entirely of bamboo 
work, but strong and well thatched, and laid out according to the standard plan. 

The thermometers are all properly exposed and in very good order. The anemometer and wind- 
vane are placed on the terrace of the Judge^s court-house at a distance of about 725 feet from the 
thermometer shed. To the north and north-west of the building, at a distance of 100 to 140 feet, 
there are several large trees which overtop the instruments on the terrace. The instruments were in 
good order. 

The raingauge is well placed, but the fencing was too near the instrument. The observer was 
instructed to remove it to a further distance, and this has since been done. 

The observer is a subordinate of the Public Works Department. He appears to take great 
interest in his work, and reads the Instruments correctly. 

Rungpore Observatory . — The station of Rungpore is in the plains of Northern Bengal on low 
flat land between the rivers Teesta and Cosi. The observatory is erected on a large open maidan near 
the Collector’s cutchery. The ground. is somewhat low and apt to be flooded during heavy rains. The 
barometer is kept in an out-room of the Collector’s court, and is conveniently situated in a good light. 

The thermometer shed is situated about 100 feet to the north-west of the northern extremity of 
the Collector’s cutchery. The post office is situated in about the same distance to the west ; with the 
exception of these two buildings, the ground in the neighbourhood is very open and quite free from 
trees. The shed is very well built and was clean, and the instruments in satisfactory working order. 

The anemometer and wind-vane are erected on the school-house — a building about one-fourth of 
a mile to the south of the observatory. The building is a lofty one, and the instruments are placed 
on small brick pillars, and are thoroughly well exposed. They are approached by substantial ladders. 

The observatory is well built and the observations trustworthy. It reflects much credit on the 
Assistant Engineer who selected the site and superintended the erection of the observatory and the 
commencement of the work of observation. 

Julpigoree Observatory — on the 6th January 1884. The observatory is situated on a 
large open maidan near the Executive Engineer’s office and within a few minutes’ walk from the rail- 
way station. The site is open, as the nearest trees and buildings are at a considerable distance. 
The river Teesta flows past the station at a distance of about half a mile to the east and north-east of 
the observatory. The banks of the river are low, and the district is alluvial. 

In the absence of any brick building near the observatory, the barometer is kept in a thatched 
godown belonging to the Public Works Department walled by thick mats all round. It is in 

fair light and in good working order. - 

The shed is constructed of bamboo on the pattern laid down in the Vade Mecum, It is neatly 
and strongly built. The thermometers are in good order. The raingauge is well placed and free 
from any obstruction in all directions. 

The anemometer and wind-vane are placed on a wooden platform 18 feet high, supported by 
poles with ladders to reach them. The vane is correctly set. The anemometer worked somewhat 
heavily and had evidently not been cleaned or oiled since its erection. It was taken down, cleaned, 
oiled, and reset in position, and the observer instructed how to keep it clean and in good working 
order. The head clerk of the Executive Engineer’s office is the observer. He reads the thermometers 
correctly^ but was doubtful and slow about the barometric and anemometric readings. Fortunately 
the Executive Engineer is much interested in the observatory, and frequently takes the barometric 
readings, so that the barometric observations hitherto taken have generally been satisfactory. 

the two instruments with fairly satisfactory 

' ..resultsv; V" 



Bhaugulpore Observatory — Inspected on the 17th and iStli November 1883. The observatory 
is situated in the compound containing the dispensary and the Assistant Surgeon^s quarters. It is on 
fairly open ground and well situated. The barometer is kept in a room of the dispensaryj and is 
placed in a satisfactory light. The anemometer and wind-vane are both erected on the roof of the 
dispensary, and are reached by strong ladders. There are numerous trees in the neighbourhood, but 
they are at some distance away, and do not influence the readings of the wind-gauging instruments. 
The observatory is fairly good as to situation : the instruments well placed and in good order. The 
observer is also head clerk to the Executive Engineer, and is apparently both accurate and careful in 
his work^ 

Cliupra Observatory~'W^.s inspected on the 5th and 6th of December 1883. The station is 
situated on the northern bank of the Ganges, and is in the midst of a flat, well cultivated alluvial 
district. The observatory shed (well fenced in) is erected in the compound of the circuit-house 
bungalow, in one of the rooms of which the barometer is kept. The shed is neatly and strongly built 
in accordance with the Bengal pattern, and was found in very good order. The thermometers were 
all in good order, except the wet bulb, which, on examination, was found to be wrongly graduated. 
This defective instrument had apparently been issued without due examination by some oversight in 
both the Bengal and India offices. The readings of the wet bulb for the preceding months are 
hence entirely wrong, and the deduced humidity values of this station published in the Bengal daily 
weather reports during last year incorrect and misleading. A new wet bulb was sent very shortly 
afterwards to replace this defective instrument. 

The wind-vane and anemometer are erected on the roof of the road cess offices. They are 
about 30 feet from the ground, and the neighbourhood is fairly open and free from large trees, so 
that the exposure is satisfactory. 

The raingauge is kept in the compound of the same buildings. The distance between the cir- 
cuit-house bungalow and the road cess offices is between one-fourth and half of a mile. Tins 
separation of the wind-recording instruments is not very satisfactory, but I was unable to i)ropose 
any other arrangement, as it is very difficult to obtain a good exposure for wind-vane ami anemo- 
meter in a mofussil station. 

The instruments were all in good order, and the observer was accurate in his readings. 

Motihari Observatory — Inspected on the 2ist and 22nd November 1883. The station is in the 
Chumparun district, and is situated in a level alluvial district about 20 miles to the east of the river 
Gundack. The observatory is placed on a large maidan or open space between the new collectorate 
offices and the i*ailway. There are no trees in the neighbourhood, as the new collectorate buildings 
have been erected at some little distance from the old station, and hence its exposure is much more 
open than in the case of the majority of our stations, and represents more closely the atmospheric 
conditions of the surrounding district than is usually the case. The shed is very substantially and 
neatly erected. It is enclosed at some distance by an open latticework which allows complete circula- 
tion of the air, but prevents admission to the cattle which pasture on the maidan. The thermometers 
were all clean and in good working order except the maximum in shade, which had apparently reached 
the observatory in a defective condition. (It was replaced by a correct instrument.) The barometer 
is kept in the Collector’s waiting-room. The light is good, and the instrument in efficient working 
order. The anemometer is placed on one of the highest points of the collectorate buildings in capital 
position. The wind-vane has been for the present placed on the top of the central pole of the shed, 
and is reached by means of a ladder reclining on the roof of the shed. This is the only instrument 
that is not satisfactorily placed, and it would be very desirable to have the wind-vane placed on the 
top of the collectorate building in the position which I pointed out to the sub-overseer and observer. 
Strong ladders should be provided to enable the observer to mount to the roof of the collectorate 

with comfort and rapidity. 

The observatory is in a very satisfactory state, and reflects much credit on the observer. 

Buxar Observatory— Ins'^ecitd on the 7th December 1883. The observatory at this station is In 
the fort. The interior of the fort is considerably elevated above the surrounding ground. At a 
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short distance to the north of the fort the Ganges flows past. The river here has the same charac- 
ter as at Benares. It flows as a deep stream between highish banks. The southern bank appears 
to be the higher at Buxar. There is no wide stretch of sand through which the river flows, as is the 
case in the lower reaches of the river. The only building in the fort is the office and residence of 
the Executive Engineer of the BuScar Canal. The barometer is kept in a room of the office and is in 
a very good light. The shed is erected in a small depression in the mud wall enclosing the fort, and is 
well exposed. The instruments were very clean and in good order. The wind-vane and anemo- 
meter are erected in one of the corner bastions, and are thoroughly well exposed and in perfect 
order. The observer reads the instruments carefully and correctly. The observatory is in very satis- 
factory order, and the observations of high value for accuracy. 

Arrah Observatory , — Was inspected on the 4th and 5th December 1883. The observatory is in 
the compound of the office of the Superintending Engineer of the Sone Canals at a short distances 
from the railway station. The site is fairly open. The shed is strongly built, and is in very good 
order. The barometer is placed in a large office room and is in a capital light. The thermometers 
were all in good order, except the minimum in shade, the column of which had given some little trouble 
from its tendency to break. The observer was taught how to remedy this defect. The raingauge is 
in open ground near to the observatory. The wind-vane and anemometer are on the roof of the 
building, and are well exposed. The observatory is very satisfactory, and the observer accurate and 
careful in his work. 

Dehree Observatory — Was inspected by my head clerk on the 22nd March 1883. It is situated 
in the Dehree Workshop dispensary compound. The shed is very old and shaky, and the thatching 
is thin and worn-out. The instruments in the cage were not set according to the approved, standard 
regulations. They were correctly placed. There should be a fence round the shed. The baro- 
meter is placed in a room in the dispensary building, and was found in good order. 

The thermometers were clean and in good order. The minimum thermometer was found to 
have some cotton stuffing inside the hole on the wooden board near the bulb. This has since been 
removed. The presence of the cotton stuffing quite close to the bulb may have slightly affected the 
minimum thermometer readings of the past months. 

The anemometer and wind-vane are set up on the top of the dispensary bungalow. They are 
reached by a strong ladder and a flight of steps on the sloped roofing. The instrument is fixed to the 
upper end of a gas pipe five feet high, and is hence shaken by the slightest wind. The wind-vane 
(Adie) IS placed close to and on a level wfith the cups of the anemometer, and is kept in continual 
motion by the rotation of the anemometer. As an effect of the shaking the pivot screw nut on the 
back of the dial wheels of the instrument had been thrown off from the worm of the screw and lost. 
The observer was asked to have the nut replaced from the workshops. Other instruments were 
found to be quite satisfactory. 

Baboo Peary Lall Sen, Assistant Surgeon, is the observer. He reads the instruments fairly, and 
takes much interest in his meteorological duties. 

Nya Doomka — Is situated in the Sonthal Pergunnahs at an elevation of about 500 feet in the 
midst of the broken country between the plains of Southern Behar and the Gangetic Delta. The 
station itself is situated on fairly level and open ground, but in its neighbourhood there are many 
low bills more or less wooded. 

The observatory shed is in the compound of the dispensary. The shed was erected according 
to the pattern plan under the supervision of the Civil Surgeon, and is well built and in good order. 
The. instruments were properly exposed and in satisfactory condition. The barometer is well placed 
in the office room of the Civil Surgeon. 

The raingauge is placed at a short distance from the shed. The wind-vane was erected on the 
top of a pole about 16 feet high^ and was read from below. The anemometer was not in position/ 
as there is no proper building near the dispensary with a flat roof on which to erect the wind-vane 
and anemometer. I have since my visit sanctioned the erection of a brick pillar with a brick staii - 
c ase for the accommodation of these instruments. 
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The observatory is in very satisfactory order, and th^ observer careful and accurate in his record 
of observations. The observatory is the only one as yet in operation in the large district known 
as the Sonthal Pergunnahs, and will, I trust, give observations of very considerable value. Its 
establishment was due to a suggestion from the Civil Surgeon, who has taken much interest in it, 
and made it one of the most efficient of those started last year under the new system. 

Rainfall-recording stations . — There has been a slight increase in the number of rain-recording 
stations during the past year. In 1882-83 the number was 162, and in the official year 1883-84 it was 
167. This increase is due to the establishment of the following rainfall stations : — 

Date of first sending in returns, 

Naraingunge .......... June 1883. 

Nowgong July „ 

Siligoree Do. „ 

Dehree . .......... Do. „ 

Lohardugga January 1884. 

The returns from the great majority of these stations were received punctually and regularly. 
Delays occurred in the submission of the returns occasionally. The only stations which gave frequent 
trouble in this respect were Bagirhat (in Khoolna district) and Jagatsingpore (in the district of 
Cuttack). It was necessary on several occasions to call the attention of the sub-divisional officer in 
charge of the former station to the delay and inaccuracy in his rainfall reports. 

Some of the rain-registering gauges for revenue purposes {vh,, at Commillah, Mymensingh, 
Rampore Beauleah, Burrisaul, Serajgunge) wei'e examined by my head clerk on his visit from 
district to district during his inspection of the local observatories. He found in the case of every 
raingauge that he examined a large accumulation of dirt in the gauge and glass receiver; hence it 
appears to me probable that the raingauge and appendages are generally not kept as clean as they 
ought to be. Experience shows me that carelessness in not keeping instruments clean is frequently 
accompanied with carelessness of observation. I am of course not able to assert that such is the 
case in the rainfall-registration of Bengal. So far as I can judge from the examination of the rainfall 
returns, the. registration of I'ainfall is effected with approximate accuracy, and the returns give 
generally consistent and continuous variations from district to district, which are the strongest proof 
of their correctness. In a few' cases during the year they were evidently inconsistent, and probably 
wrong, due either to careless reading or neglect to measure the rainfall at the proper hour. 

Instruments . — The following tables show the number of instruments that have bqen broken, or 
lost, or rendered unserviceable during the year 1883, at the Imperial and Provincial observatories, 
and of the instruments supplied to them during the year. The additional Provincial observatories, 
22 in number, were finished with complete sets of instruments shortly after the commencement of 
the official year. These instruments were received almost without exception in good order, due 
mainly to the careful way in which they were packed by the Mathematical Instrument Department : — 

Return of Instruments broken or otherwise injured at the Imperial Observatories in Bengal and 

Assam, 


Stations. 

Barometef. 

Hygro- 

meter. 

Dry maximum. 

Minimum 

THERMO- 

METER. 

Radiation 

THERMO- 

METER, 

Anemometer. 

Wind-vane. 

Raingauge. 

Measure glass. 

Lens, 

Clock, 

Sand glass. 

Dry. 

Wet. 

>> 

Q 

Wet. 

Solar. 

Grass. 

Patna 




... 



... 

... 


... 

... 



... 




Cuttack . 







... 

... 

... 

... 

... 

... 


... 




Chittagong 



• •f 





I 


... 

... 






... 

Saugor Island . 








... 

... 

... 

... 



... 




Hazaribagh 







- 

... 



(0) I 

... 


... 



... 

Purneah . 








. •••', 


I 




... 

... 

t 


.... 


(«) Worn out by piolonged uso. 
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Return of Instruments broken or otherwise injured at the Imperial Observatories in Bengal and 

AssafUj 188^-84 — (continued.) 


Stations. 

Barometer. 

Hygro- 

meter. 

Dry maximum, j 

Minimum 

THERMO- 

METER. 

Radiation 

THERMO- 

METER. 

Anemometer. 

Wind-vane. 

<u 

b/D 

a 

nJ 

.5 

c3 

Measure glass. 

Lens, 

Clock. 

Sand glass. j 

Dry. 

Wet. 

Dry. 

Wet. 

Solar. 

Grass. 

Burdwan .... 





«•» 


... 


... 

... 


.** 





Berhampore 





... 


... 


... 

... 


... 





St, Paul’s School, Darjeeling 









... 

... 


... 





Jessore .... 





«*• 




... 

... 


... 

I 


... 


False Point 




... 



... 


... 

... 


... 





Dacca .... 



... 


... 




... 

... 


... 





Durbhunga , 









I 






I 


Gya 




{a) I 



{a)i 


... 

(a) I 


... 





Akyab . • . . 









... 

... 


... 





Gopalpore .. . . 




... 

... 




... 

ia) I 







Coconada 







... 


... 

... 


... 





Sibsagar . < . . 





I 


... 


I 

... j 


{a) I 





Dhubri .... 



1 

... 





(A) I 








Cachar .... 







... 


... 

... 







Tura .... 




... 

... 




... 

... 


• C • 





Domagiri . . . • 





... 





... 








{a) Worn out by prolonged use. (6) Stole n. 


Return of Instrumenisj Ore,, broken or otherwise injured at the Provincial stations in Bengal 

1882-84, 


Stations. 

Barometer. 

Hygro- 

meter. 

Dry maximum. 

Minimum 

THERMO- 

METER. 

Radiation 

THERMO- 

METER. 

Anemometer. 

Wind-vane. 

0 

ha 

3 

rtl 

bfl 

.s 

*rt 

Measure glass. | 

Lens. 

0 

0 

D 

Sand glass. 

Ui 

Q 

Wet. 

6 

Q 

-4J 

<D 

& 

Solar, 

Grass. 

Balasore . 

• 

. 


... 

... 

... 

... 

... 

... 

... 

(c) I 






... 

Midnapore . 



... 

... 

... 

... 

... 





... 

... 





Ranigunge 



... 

... 

... 

... 

... 





... 

... 





Noakholly 




... 

... 

... . 

... 




(c) X 


... 





Burrisaul . . . 




... 

... 

... 


... 



... 


... 





Serajgunge 




... 

... 


... 






... 



... 


Commillah . . 




... 

... 

(e) I 

... 




(,e)i 


... 





Furreedpore 




... 

... 

... 

•V 



... 

... 


... 





Mymensingh . • 



... 

(^) I 

(d)i 

... 

... 




... 


••• 


... 

... 


Rampore Beauleah . 




... 

... 

... 

... 






... 


i ' ... 



Dinagepore . . 



... 


... 

... 

... 






... 





Rungpore 




— 


— 

(e) I 


... 




**• 





Julpigoree . . 







... 






... 





Bhaugulpore . . 





■ 


... 






... 






(£')— Defective. 

(tZ)— Broken by a student of the Hardinge School* who paid for new instruments. 
(^)-*Out of order in transit.- 
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Return of Instruments, &°c., broken or otherwise injured dt the Provincial stations in Bengal, 

18S3-84 — (continued.) 


Stations. 

Barometer. j 

i 

Hygro- 

meter. 

1 

Dry maximum, j 

1 

Minimum 

thermo- 

meter. 

Radiation 

thermo- 

meter. 

Anemometer. 

Wind-vane. 

Raingauge. 

Measure glass. 

Lens. 

Clock. 

Sand glass. 

Dry. 

Wet. 

Dry. 

Wet. 

Solar, 

Grass. 

Chupra . . 




... 

... 


... 

... 




... 

... 



... 

... 

... 

Motihari . 




(fi) I 



(/)i 


... 





... 

... 


... 


Buxar 




... 










... 

... 


... 


Arrah , 















... 


... 

... 

Dehree 















... 


... 


Nya Doomka 




... 










... 

... 


... 


Ranchee . 




... 







... 



... 

... 

• •t 

... 


Chyebassa . 








... 



... 




... 


... 



(y ) — One condemned as defective. > {e ) — Out of order in transit 

^ ^ 

Return of Instruments, life., issued to start the Provincial observatories in Bengal during 1883-84. 


Stations. 


Hygro- 

meter. 

Dry Maximum. 

Minimum 

thermo- 

meter. 

Radiation 

thermo- 

meter. 

Anemometer. 

Wind-vane. j 

SI 

b/D 

C 

■sa 

Oil 

Measure glass. 

3 

OJ 

0 

1 

ba 

ns 

§ 

in 

Barometer. 

Dry. 

Wet. 

Dry. 

Wet. 

Solar. 

Grass. 

Balasore . 

. 

I 

1 

I 


I 

X 

... 



{a) 

2 

X 

1 

1 

... 

... 

... 

Midnapore 


I 

1 

I 


I 

I 


... 



X 

x 

X 

X 


... 


Ranigunge 


I 

I 

I 


X 

X 

... 


... 


X 

I 

I 

I 


I 


Noikholly 


I 

I 

I 


I 

I 


... 



X 

I 

I 

1 

... 

... 


Burrisaul . 


I 

I 

I 


X 

X 


... 



X 

I 

I 

I 


... 


Serajgunge 


I 

I 

I 


I 

I 



... 


X 

X 

1 

I 


... 


Commillab 


I 

I 

I 


I 

X 

... 




I 

t 

I 

X 




Furreedpore 


I 

I 

I 


X 

X 



... 


I 

I 

X 

I 



... 

Mymensingh 


I 

3 

2 


I 

I 





I 

I 

I 

I 


... 

... 

Rampore Beauledh . 


1 

I 

I 


X 

I 





I 

I 

I 

X 

1 

... 


Dinagepore 


I 

I 

I 


1 

1 





X 

I 

X 

X 

I 

I 

... 

Rungpore . 


I 

I 

I 


X 

(c) 2 





I 

I 

I 

1 

... 


... 

Julpigoree 


I 

I 

I 


1 

.1 


••• 



X 

I 

I 

1 

... 

... 


Bhaugulpore 


I 

I 

I 


1 

I 


... 

... 


I 

I 

I 

I 


... 

... 

Chupra 


I 

I 

I 


I 

I 



... 


I 

I 

I 

I 


... 


Motihari . . 


2 

I 

I 


2 

I 





1 

X 

I 

. I 


... 


Buxar . . . • 


I 

1 

I 


X 

I 

... 




I 

I 

1 

X 

«•« 

... 


Arrah 


1 

I 

I 


I 

I 


... 

... 


I 

I 

1 

I 

... 

... 


Dehree 


1 

I 

I 


X 

I 



... 


I 

I 

I 

X 

• t • 

... 


Nya Doomka . 


I 

I 

I 


I 

I 

... 




I 

I 

I 

I 




Ranchee , 


I 

I 

I 


I 

X 

... 




I 

1 

I 

I 




Chyebassa 


I 

I 

1 


I 

I 

... 

... 


. 

I 

1 

I 

X 

• 0 

*** 



(<3-.) To replace a defective instrument W One out of order in transit* 
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The number of instruments destroyed by accident during the year was unusually small. The 
Chittagong, Purneah, Durbhunga, and Sibsagar observers each broke a thermometer during the 
course of the year whilst handling them at the time of taking the observations. No breakages have 
occurred during the year at the new stations.. This is partly due to the fact that they are not pro- 
vided with radiation thermometers which are the most liable to damage on account of the conditions 
of their exposure. It, however, indicates that the new observers have been very careful of their 
instruments^ and it is exceedingly creditable to them. 

A grass radiation thermometer was stolen at Dhubri. Efforts were made to discover the thief, 
but without success. Two thermometers, the wet and dry bulb thermometers, were broken at Mymen- 
singh in the month of January. Suspicion fell on one of the boys of the vernacular school, and 
when my head clerk was in the station inspecting the observatory, he enquired carefully into the 
matter. The result was that the cost of the instrument was recovered from the guardians of the boy 

who broke the instruments and paid into the treasury. 

****** 

Central Office. — The office establishment on the 31st March 1884 consisted of the followiuj* 
clerks : — 

Baboo Chandi Churn Chatterji, Head clerk. 

„ - Puma Chundra Mukerji, 2nd „ 

,, Bireswar Mukerji, 3rd ,, 

„ Kamini Mohun Bose, Tabulator. 

Joggeswar Roy, „ 

„ Debendra Nath Banerji, „ 

„ Rakhal Das Chuckerbutty, „ 

,, Ashutosh Roy Chowdhuri, „ 

,, Nibarun Chunder Chatterji, ,, 

„ Joti Lai De, „ 

,, Nogendra Nath Paul, Draughtsman. 

The amount of work which had to be done in connection with the extension of the system was 
much larger than I anticipated, and it was therefore necessary to employ temporary clerks for some 
months. Four were employed from i6th May to 15th July, and three from i6th July to 15th November. 

The clerl||p generally have assisted zealously and intelligently in carrying out the extensions, 
and have worked very laboriously during the past year. Baboo Chandi Churn Chatterji has, as last 
year, been a most efficient head clerk. I desire also to place on record my recognition of the hard 
and useful work done by Baboos Kamini Mohun Bose and Debendra Nath Banerji, the former of 
whom was in charge of the rainfall registration and tabulation, and the latter of the preparation of 
the Bay of Bengal and Bengal Daily Weather Reports. 

The following gives a brief summary of the work done by the office during the year : 

I. The correspondence which included 1,750 letters received and 2,440 letters issued, or 4,190 
letters in all docketted and filed for reference. The following table will show the very large increase 
that has taken place in the office correspondence consequent on the extension and the rapid rate at 
which the correspondence has increased during the past two years : 


Year, 

Letters received. 

Letters issued. 

Total number. 

1879 • . 

. . 

* 


• 

621 

579 

1,200 

1880 

• , 

• * • 


■ k 

672 

629 

1,301 

1881 . 



t 


601 

>35 

1,236 

1882 



. 4 -.4 9 


917 

k'/: 1,112 

2,029 

1883, k y 



■ > ' , • ■■■■ ' ■.*■ 


i, 7 So 

2,440 

4*190 
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2. The reduction and tabulation of the lo A.M. and 4 P.M. -observations taken at seven second 
class stations, and fifteen Imperial third class stations, and of the 10 A. M. observations taken at twenty- 
two Provincial third class stations, and also of the hourly observations taken on four days of each 
month at the following second class stations : — • 

Dhubri. 

Sibsagar. 

Hazaribagh. 


Patna. 

Cuttack. 

rvr\n rr 


3. The entry of all the observations taken previous to the year 1883 at 18 stations in Bengal in 
books for reference, and in such a manner that the mean pressure, maximum or minimum tempera- 
ture, and I’ainfall for any day of the year at any of these stations can be at once obtained. These are 
filed in four thick folio volumes, and the observations which continue to be taken are added, so that 
they form a continuous record of all the observations taken at each station, arranged in the simplest 
way for reference. 

4. The entry of all the rainfall observations taken at the revenue stations filed in the office 
records into twenty-four large folio volumes in a similar manner to the preceding, so that the average 
rainfall for any day, or any week or month, or any other portion of a year, may be determined with 
the least possible labour. 

5. The preparation of the Bengal daily weather report, from 15th May to 6th of November, and 
of the Bay of Bengal weather report during the year. 

6. The preparation of the weekly and monthly meteorological and rainfall reports for the pro- 
vince published in the Calcutta Gazette. 

7. The preparation of four sets of three rainfall charts monthly during the south-west monsoon 
period, 1883 (i.e,^ from May to November), showing by colours— 

(1) the average distribution of rainfall over the province for the month ; 

(2) the actual distribution of rainfall for the same month ; 

(3) the variation of the actual from the average rainfall^ indicating whether it w^as in excess 

or defect, and the amount. 

The four sets were all drawn and coloured by hand. One set was forwarded about the 8th of 
the succeeding month (to that to which it referred) to His Honour the Lieutenant-Governor; a second 
set to the Secretary to the Government of Bengal in the Revenue Department; a third to the Sani- 
tary Commissioner; and the fourth was kept for office reference. 

8. Preparation of special returns and a special set of charts, illustrating the distribution and 
partial failure of the rains in Bengal during the south-west monsoon period of 1883 {i.e.^ from May 
15th to November 15th). These were submitted to the Secretary to the Government of Bengal in 
the Revenue Department, and were referred to in the Resolution of the Government of Bengal in 
the Revenue Department, dated i8th December 1883, in the following terms : — These results are 
shown upon charts which have been prepared by the Meteorological Reporter to this Government 
The Lieutenant-Governor would have been glad had time permitted of these charts being litho- 
graphed and published with this Resolution ; for an inspection of them, and a perusal of the corre- 
spondence published herewith, would have shown in a striking manner the intimate relation which 
exists between deficient rainfall and crop failure. In fact, it may be said that the information sup- 
plied to Government by the Meteorological Reporter suggests practically the same conclusions which 
an examination of the local reports dictates.” 

9. The preparation of tables giving the average and actual rainfall, and the difference between 
the actual and average rainfall (or variation) for each month of the year 1883 for the whole year 
at 166 rainfall-recording stations. These returns were published in the Calcutta Gazette oi the 
30th January 1884. 

Stor?n-slgnals. — No very severe cyclone was generated in the Bay of Bengal during the year 
1883. A number of smaller cyclonic storms occurred during the prevalence of the south-west mon- 

* , ' H - 
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soon over the Bay. They gave rise to strong winds, and stormy weather, and in one or two cases 
to winds of hurricane force over a small part of the Bay, more or less dangerous to any ships 
Involved in them near the centre. The following is a list of all those which are known to have 
occasioned wind and sea, trying, if not dangerous, to shipping : — 

1. Storm of June 13th to i6th at the commencement of the south-west monsoon, and which gave 
the first heavy burst of rainfall to Behar. It formed near the Balasore coast on the 13th, and ad- 
vanced into Behar where it broke up on the 20th. 

2. Storm of June 26th to July 4th. This was generated slowly near the Sandheads on the 26th 
and 27th, and was of considerable intensity, and remained nearly stationary until the 29th. It 
crossed the Balasore coast early on the morning of the 30th. 

3. Storm of July 6th to 8th. This was formed at or near the Sandheads under similar conditions 
to the preceding, but was of small intensity. It crossed the Balasore coast on the afternoon of the 7th. 

4. Storm of the 1 2th to 14th of July. This began to form on the morning of the 12th off the 
south Orissa coast, across which (between False Point and Gopalpore) the centre advanced on the 
evening of the 13th, or early on the morning of the 14th, into the Central Provinces. It was of slight 
intensity. 

5. Storm of the i6th to 1 8th of August. This was formed in the north-west angle of the Bay 
and crossed the north Orissa coast near Balasore. This storm was very small, and of very slight 
intensity, and of no importance. 

6. Storm of the 23rd to the 26th of August. This was generated further to the south than the 
preceding storm, and crossed the Ganjam coast between Gopalpore and Vizagapatam on the evening 
of the 25th. It was of slight intensity. 

7. Storm of the 30th August to the 3rd of September. This depression crossed the coast near 
Balasore on the afternoon of the 2nd of September, and was of moderate intensity. 

8. Storm of the 6th and 7th of September. This was formed immediately after the preceding, 
and followed along nearly the same track, crossing the Orissa coast to the south of Balasore on the 
morning of the 7th. It was of small intensity. 

9. Storm of the nth to the i5fh of November. This was apparently generated in the Martaban 
Gulf, and advanced first in a north-westerly direction to latitude 16° N and longitude 93° 45' E in the 
neighbourhood at Diamond Island, and then recurved slightly and moved northwards parallel to the 
coast and broke^ up in the neighbourhood of Akyab during the afternoon of the 14th. This was the 
most severe and intense storm of the year in the Bay, but was of very limited extent, and hence did 
not apparently affect the weather in the north-west angle of the Bay. 

10. Storm of the and to the 4th of December. 

The above list of storms for the year 1883 presents two important peculiarities, which are both 
illustrations of generalizations and deductions, to which attention has been called in my cyclone 
reports. The first is the unusually large number of small cyclonic storms during the period when 
the south-west monsoon was in force at the head of the Bay and in Bengal. The south-west mon- 
soon of last year was unusually weak, and terminated abruptly in the latter part of September. A 
weak monsoon is usually accompanied with heavier rainfall than usual near the head of the Bay, and 
with the consequent formation of a larger number of cyclonic storms or atmospheric whirls. The 
past south-west monsoon has apparently been a well marked illustration of this principle. The other 
important feature was the absence of storms during the period extending from the 15th of Septem- 
ber to the roth of November. After the abrupt termination of the south-west monsoon in Northern 
India, north-easterly winds set in almost immediately on the Coromandel Coast and gave heavy rain 
f-” -“veral weeks, so that the commencement of the north-east monsoon in Madras last year was 
f the most favourable for agricultural operations which that presidency has experienced for 
some years. Heavy continuous rain on the Madras coast during the October transitive period is, 
as indicated by the condensation theory of cyclones, unfavourable to the formation of cyclonic whirls 
on the Bay at that time. Experience confirms this, and indicates that a strong north-east monsoon 
on the Madras coast, with heavy and more or less continuous rain over the land, is associated with 
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an absence of cyclones in the Bay. The past year was a remarkable example of this principle. 
The October transition period was characterised by unusually fine weather in the Bay, and by the 
non-occurrence of a single storm until the nth of November, when rainfall ceased for some time 
in the Madras Presidency. 

Nine of these storms, vi^., Nos. i, 3, 4, 5, 6, 7^ 8, 9, and 10, although giving strong winds and 
a high sea at Saugor Island, did not appear to be of sufficient intensity to warrant the hoisting of 
storm signals. Warning signals were hoisted for storm No. 2 only. * 

On the approach of this storm, bad weather signal No. 6 was hoisted at 11-30 A. M. on the 28th 
June, intimating that a small cyclonic storm was formed near the head of the Bay. This was 
changed on the receipt of further telegi'aphic weather reports to signal No. 8, at i P.M. of the same 
day, intimating that the storm was advancing from the Bay to the coast on the west of the Hooghly, 
or between Saugor Island and False Point. The storm signals were taken down at 2 P.M. on the 30th. 

Daily Weather Reports . — As stated in my last report, the form of the Bay of Bengal daily 
weather report was altered at the commencement of the official year. The size of the sheet was 
reduced, a better quality of paper was used, and a chart and form lithographed for it at the Litho- 
graphic Department of the Surveyor GeneraFs Office. The new form of report was first issued 
on the 15th May. The character of the report was not altered, but advantage was taken of the 
establishment of an observatory at Balasore to increase slightly the number of the stations 
sending observations for this report. The report now furnishes observations taken at 17 stations 
on or near the coast of the Bay, together with a summary of the more important features of the 
weather as indicated by the observations, and a chart giving the distribution of pressure, air motion^ 
and rainfall. This report was supplied to 29 subscribers and 30 Government officials at the com- 
mencement of the year, and to 29 subscribers and 32 Government officials at the end of the year. 
The receipts from subscription during the year covered the cost of printing and distributing the 
reports. There was a small balance of Rs. 160-5-6 at the end of the year 1883-84, which was kept 
in hand in order to meet any repairs to the lithographic presses. 

The Bengal daily weather report was first issued on the 15th of May. The first reports gave 
observations taken at 14 stations, with a short summary. The number of stations was gradually 
increased by the establishment of the additional observatories^ and from the beginning of August 
daily weather telegrams were received from 31 observatories, including 4 in Orissa, 6 in South-West 
Bengal, 4 in East Bengal, 6 in North Bengal, 4 in North Behar, 6 in South Behar, and i in Chutia 
Nagpur. 

These reports were published and issued by the Bengal Secretariat Press, and were supplied to 
94 Government officials and to 3 subscribers. 

Copies of the weekly and monthly meteorological and rainfall returns (as published in the 
Gazette) were struck off for the convenience of the public, and were supplied at a charge just suffi- 
cient to cover the actual expense of printing and distribution. 

Marine Meteorology , — A fair amount of work has again been done in this Department. In 
consequence of the unusually heavy work thrown upon me during the past year in carrying out the 
extensions required for the Bengal Government, and of my absence for three months on privilege 
leave, I was not able to do as much as I desired. Mr. Dallas has continued to work steadily at the 
charting of the barometer and wind data of the Bay, and has finished this work up to the month of 
June. Two hundred and fifty-three sets of returns, giving meteorological extracts from logs, were 
sent in to me by the captains of vessels arriving in the port. The officers of several steamers 
belonging to lines trading between Calcutta and England take special observations in the Bay and 
Arabian Sea on their way home and back again. Log-books have been sent to me on several 
occasions with permission to make any extracts that were required. 

The results of the working of the past two years has shown, it seems to ine, conclusively that 
a large amount of valuable meteorological information can be easily obtained from the captains of 
vessels navigating the Bay, and that the majority of captains and officers of vessels, from the 
interest they take in the weather, are ready, even at considerable trouble to themselves, to fill in the 
returns in the hope they may be of some . use in therinvestigations of the Meteorological Department. 
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Although the number of returns sent in is smaller than were received last year, they have been 
of higher quality. A fair proportion of the observations have been as accurate and carefully taken, 
judging from internal evidence and from a comparison with the land observations on the coasts of 
the Bay, as at our best land observatories. 

I have utilized the information they have supplied in preparing an account of the two most 
severe storms in the Bay during the year 1883, viz., that at the head of the Bay in the last week of 
June, and that off the Burma and Arakan coast in the second week of November. It is intended to 
publish this and the cyclond reports which were nearly finished last year, during the present year. 

In addition to the information derived from the meteorological extracts from the logs of vessels, 
meteorological observations were taken at 10 A.M. and 4 P.m, on board the light vessels near the 
mouth of the Hooghly. 

^ The following gives the names of the vessels at which observations were taken, and the period 
during which they were recorded : — 




Station, 

Period. 

Floating Light Vessel 

“Star” . 

Eastern Channel . 

April 1883 to 30th March 1884. 

a 

“ Meteor ” . f 

Intermediate Station 

April to 8th October 1883. 


1 

Mutlah Station 

November 1883 to March 1884. 

a 

“ Foam ” 

Long Sand Station 

September and October 1883, March 18S4. 

a 

“ Comet ” 

Upper Gasper 

April to November 1883. 

3) 

‘'Mermaid” . [ 

Lower Gasper 

April to October 1883. 


1 

Intermediate Station 

February 1884. 


• 

Pilot Ridge Station 

loth July to 19th September 1883. 

S3 

“ Planet ” 

Intermediate Station 

Qth October to 30th November 1883. 


A 

Upper Gasper 

1st December 1883 to 31st January 1884. 


Financial Statement . — The following gives the 
logical Department during the year 1883-84, and the 
each of the various heads : — 


expenditure on account of the Bengal Meteoro- 
total grants sanctioned by Government under 


Heads gf Expenditure. 

Actual expenses 
incurred during 
1883-84. 

Budget grant for 
1883-84. 

Rs. 

Rs. A. P. 

Rs. A. P. 

Meteorological Reporter’s allowance , 3,600 



Marine ". . . , . . . . . j^3oo, 

t 5,400 0 0 

5,400 0 0 

1.-1 ( Permanent 

Office establishment . . . . , , .3 

4,526 6 3 

4,851 0 0 

t Temporary 

400 15 5 

400 15 5 

Office rent 




0 

0 

0 

0 

o \ 

goo 0 0 

. ^ Telegraph Masters , . . . . 

2,100 0 0 

V 

Observers Native Observers . . . . ' 


( 

■ 1 . ' ' ■ ■ ■ ■■ ■■■ ■'*' ‘ 

4,440 0 0 

y 9,240 0 0 

\ Provincial Observers , . . 




2,131 4 10 


Messengers’ allowance , . . . . . . . . 

62 14 s 

too 0 0 

Allowance to Superintendents of observatories . . . ■ . 

1,440 0 0 

T,440 0 0 
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Heads of ExPENDiTrinE, 

Actual Expenses 
incurred during 
18S3-84. 

Budget Grant for 
1883.84. 

Central Office. 

Contingent and office furniture .... . . . , . . 

Rs. A. P. 

792 9 0 

Rs. A. P. 

1,140 0 0 

Postage ........ 

1.693 4 9 

4,000 0 0 

Telegraphic messages ....... . .... 

12,199 4 0 

19,000 0 0 

Travelling allowances ...... 

1,423 7 0 

1,780 0 0 

Observatories. 

Building and repairs .... 

1,093 3 6 

2,550 0 0 

Contingent .... 

91 7 6 

0 

c 

CO 

Total 

38,694 12 8 

50.899 15 s 


The amount is Rs. 11,898-15-4 in excess of the actual expenditure of last year, but Rs. 12,205-2-9 
less than the sanctioned grant. The savings have been mainly under the head of telegraphic 
messages, postage, and payments to provincial observers. The amount of the Bengal Provincial 
grant was calculated on the supposition that the new observatories would be in working order on the 
ist April. Hence as the majority of them were not established until the middle of June or begin- 
ning of July, there was a considerable saving in the amount of payments to observers, and also 
under the head of telegraphic messages or weather telegrams. The transmission of observations 
by telegram and post under the extended system has also, in consequence of the ready co-operation 
of the various ofScials and the almost exclusive use of postal cards in place of the meteorological 
forms such as have hitherto been employed, been less expensive than I anticipated, and I have there- 
fore proposed to Government that a portion of the Bengal Provincial grant, which would otherwise 
lapse yearly, be utilized to provide for certain additional observatories which are much needed to 
give additional information, and for a further increase of my office establishment. 

There is apparently a large saving under the head “ Building and repairs but this is, so far as 
I can ascertain, not real, but due to the fact that the cost of several of the new observatories has 
not been debited yet against the Meteorological Department by book transfer between it and the 
Public Works Department. 

The figures in the statement give the total expenditure so far as can be at present ascertained 
by my office. 

The statement does not include the cost of instruments supplied to the observatories by the 
Indian Meteorological Department, nor of the cost of stationery supplied to the Central Office, nor 
of the cost of printing the meteorological returns given in the Gazette or otherwise, or the forms 
required in the Meteorological office, by the Bengal Secretariat Press. 

JOHN ELIOT, M. A., F.M.S., 

Meteorological Reporter to the 

Government of Bengal, 


Meteorological Office, Bengal; 
The 2gth April 1884, 
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APPENDIX B. 


Extracts from the Administration Report of the Meteorological Reporter to Government, North- 
, Western Provinces and Oudh,for the year 1883-84, 

The changes which have taken place during the year 1883-84 have been that the Reporter, 
Mr. S. A. Hill, took furlough froni the 20th May 1883. At first Mr. Hill intended to have been 
absent one year only, but since he has been at home he has had the period extended by five months, 
and will not, therefore, rejoin his appointment till the 20th October. During Mr. Hill's absence I 
(Dr. Murray Thomson) have officiated as Reporter. The only other important change has been the 
abolition of the observatory at Paori, Garhwal. This observatory originated in the offer of the 
Missionary stationed there to take observations if instruments were supplied to him. After some 
time a small monthly allowance was paid to the observer ; but, as there was no budget provision for 
the allowance, Mr. Hill very generously paid it out of his private funds, but it was discontinued 
when he left India. It was then found impossible to carry-on the observatory without an allowance, 
and it was, therefore, resolved to remove the instruments, which was accordingly done. This is the 
less to be regretted as the Kumaon district has still two observatories — one at Ranikhet and one at 
Pithoragarh. 

The following table shows the observatories which send records to this office and states how 
they are maintained. In the Appendix B II will be found a list of the Superintendents and the 
observers at these observatories : — 


How MAINTAINED, 

Class. 


I. 

II. 

HI. 

By Meteorological Department , 

By other Government Depart- 
ments. 

Voluntarily by independent States^ 
&c. 

Allahabad (in abeyance). 

Jeypur.’^ 

Allahabad. 

Lucknow. 

Agra. 

Roorkee. 

Chakrata. 

Ranikhet. 

Pithoragarh. 

Bareilly. 

Gorakhpur. 

Benares. 

Sutna. 

Jhansi. 

Ajmere. 

Sambhar. 

Dehra.^ 

Ghazipur.2 

Meerut.'^ 

Nowgong.s 


1 Maintained by Survey Department. ^ Maintained by Municipality. 

2 Ditto Opium Agency. 5 Observer unpaid. 

3 Ditto State Darbar. 

First Class Observatories. 

The only observatory of this kind which is fully equipped is that at Jeypur. The preceding 
table shows that this is maintained by the Jeypur Darbar. ^ 

A special report on the working of this observatory during the past year has been furnished by 
its acting Superintendent, Surgeon C. W. Owen, C.I.E. Some extracts from this report will be 
given further on (Appendix B I). As has more than once been stated in these reports it is 
intended to have a first class observatory at Allahabad, and the self-recording instruments intended 
for it have been lying unused in Calcutta for many months. All that is wanted is a suitable building 
in which to erect them. Sanction had been obtained to the greater part of the cost of this build- 
ing, and a site had been fixed on, and a piece of suitable ground had been given, and the plans were 
prepared, when it was found necessary by the Government of the North-Western Provinces to with 
draw sanction to the expenditure of the previously allotted money in favour of more urgent public 

works. This necessity is deeply to be regretted, as already the building of this observatory has been 

postponed from warious causes for now over two years^ 
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Allahabad is still worked as a second class station, and furnishes a very full set of observations. 
The observer has worked well during the past year, and the personal extra allowance of Rs. lo per 

mensem is to be continued to him. 

At present two of the instruments are, for want of a better site, exposed on the roof of the build- 
ing now used as the Muir College, which is nearly a mile from the present main observatory. This 
is a very inconvenient arrangement, and I have requested sanction for the erection of a small tower, 
30 feet high, near the present observatory, on which to place the instruments just mentioned and 
have them within easy reach.^ 

It was mentioned in last report that an experimental observatory had been set up in the grounds 
of the new Muir College in order to anticipate the effect on the observations by the removal of the 
instruments to a more open site. A table giving a comparison of the observations made at this new 
site with those made at the old was given in the last report, and a continuation of this table is given 
in this report.® As this experimental observatory has now served its purpose, observations at it have 
been discontinued since the 31st March of this year. 

The underground temperature observations made with thermometers placed at half-an-inch, one 
foot and three feet below the surface, have been continued during the past year* 

* * * * * * * 

Second Class Observatories. 

Lucknow.— is very little to add to the remarks made on this observatory in the last report. 
A glass-case to protect the clock-work of the anemograph has been made. During an unofficial 
visit made to Lucknow in January last I went over the observatory and found all the instruments in 
good order ; but a cover for the clock-work was much wanted, and I requested that one should be 
made for it. The observer here is an intelligent man, and has again rendered a good year s work : 
so he retains for another year the personal extra allowance of Rs. 10 a month. 

Agra. The only remark to be made on the observatory here is that the reading of the instiu* 

ments*is well and punctually done, but there is no improvement on the registers sent in. A good 
many corrections on errors in the computation have to be made. On account of this want of improve- 
ment I did not recommend the restoration of the full personal extra allowance. The observer will, 
therefore, for another year at least draw the minor allowance only. 

Roorkee. — I inspected this observatory in October last and found all the instruments clean and 
in good order. The large Adie’s barometer is still in use. A small portion of the inner surface of 
the tube has got fouled ; several attempts to clear the tube have been made, but without success. 
Fortunately, the reading of the mercury level can still be made ; and with accuracy, if care is taken. 
If this fouling of the tube increases, there is another compared barometer ready to take the place of 
the older one, so that there will be no discontinuity of the observations. 

The observer here is a hard-working man, and is fairly neat and very punctual in his returns, 
and his computing work has greatly improved. * * * * 

Third Class Observatories. 

Chakrdta. — This Station was inspected by me in October last. I found the instruments in good 
order and well situated, except the rain-gauge, the position of which I had altered so as to secure a 
freer exposure. At the time of my visit the observer, Salig Ram, stated that he was to be trans- 
ferred to another Division of the Military Works (he is a draughtsman in the Office of the Executive 
Engineer of Military Works, and the latter is Superintendent of the observatory), but I am glad to 
be able to report that no change has been made. As this observer has worked well, his personal 
allowance of Rs. 5 has been continued for another year. 

Meerut. — I visited this station in October last and found that all the instruments had been well 
cared for. The observer can be quite accurate in his reading of the instruments, but he is not always 
so. A bad instance of this occurred last December, when he sent in for the daily telegraphic reporta 

^ Since the above paragraph was written Government has sanctioned the cost of this tower. 

^ Not reproduced here*— H. F. B. 
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series of wrong readings of the barometer : in them the error was found to depend on faulty adjust- 
ment of the fiducial point in the cistern of the instrument. When attention was called to this fault 
more correct readings were immediately rendered. 

While visiting Chakrdta, Roorkee, and Meerut^ I also visited the observatory at Saint Fidelis^ 
School in Mussooree. This station reports' directly to the Reporter with the Government of India, 
and it was at the request of the latter that I made this inspection, for this observatory does not come 
under the supervision of the local Reporter. I was not at all pleased with the arrangements I saw. 
The instruments are well exposed, but they looked dirty and not over carefully attended to. A Euro- 
pean youth of about 15 or 16 years of age was the observer. It was obvious he was not much 
impressed^ with the importance of being either accurate or punctual, although, I dare say, he would 
not intentionally send in erroneous work. Father MacCarthy, the Superintendent, put in a claim for 
a monthly allowance. I supported this claim, but with the proviso that, if given, it might be with- 
drawn at any time if careless work was rendered. 

Other Observatories. 

Ihere are no remarks to be made on any other of the observatories. The work in them all, so far 
as can be judged from the returns sent, has been done with a fair amount of accuracy and punctuality 
* * * * * * * 

Rainfall Registration. 

The^^chief stations in all districts of the North-Western Provinces and Oudh are nowsupplid with 
rain-gauges of the Symon's pattern, but the subordinate stations still use the float and rod gauge. 

The number of places which send in rain registers is 253. A separate annual report for the 
calendar year 1883, giving monthly and annual totals, was' compiled in this office and published as a 
supplement to the Government Gazette of 29th March last. 

A new edition of Mr. Hill’s paper “ On the Rainfall of the North-Western Provinces and Oudh” 
>vas published last year and was illustrated with a 'well-executed map. 

* * * * * * * * * 


Instruments. 

Full details as to instruments issued to the various observatories are given in Appendix ^ and 
those broken in Appendix B III. * * * The number of breakages is very small, and is mostly 
confined to the exposed thermometers— sun and grass radiation. The anemometer entered for Agra 
as broken was really worn out and was no longer fit for use. 


Statement of Expenditure. 

This will be found in Appendix B V. The total expenditure is larger by Rs. 375 than in the 
previous year. This is accounted for by the entertainment of an additional clerk on Rs. 15 a month 
and the pay of all the clerks in the Reporter’s office was increased by Rs. 5 a month for each 
clerk. The sanction of Government was obtained to the increase of expenditure for the purposes 
just mentioned. 


Office and Office Work. 


There is nothing to enter under this head, except that .sanction was obtained from Government, 
as already mentioned, to the employment of an additional clerk on a salary of Rs. 15 a month. The 
establishment in the Reporter’s office, as it now stands, is as follows • 


Chintamony Ghosh, head clerk . 

Kaliprosono Datta, ^ 2nd „ 
Makhan Lai Mookerji, Tabulator 
Ram Charan Pande, Ditto 

Sasi Bhusan Banerji, Ditto 

Ashutosh Bose, Ditto , 

One peon 

One daftri . . . . 


Rs. 

92 

55 

35 

25 

25 


7 


260 


No Special work has been attempted this year, but the ordinary work has been well done* 

^ This is incorporated in the general return in Appendix K, ; 
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APPENDIX B I. 


Extfacts from Report on Observatory at feypur, by SURGEON C. W. OWEN, C.I.E. 
“Meteorological Observatory, Jeypur. • 

Two new instruments have been added during the year, viz., the Nephescope and the Sunshine 
Recorder. 

The compound walls have been thoroughly repaired, the railings painted, the meteorograph 
tower re-coloured, new steps provided : in fact, the whole observatory has been thoroughly done up. 

A great improvement has been effected in the meteorograph room by removing the battery to a 
separate room, where there is a more equable temperature. 

Sheds have been built for the observers and new thatch has been placed on the guard and thet- 
mometer sheds. 

All these repairs and improvements have been carried out without any extra expense to the 
Darbar. 

List of Staff— 

Durga Parshad 1st observer. 

Natbu Narain .......... end ditto. 

Hurbux Srd ditto. 

Hardeo Peon. 

Mr. Callaghan, the Electrician, has been of the greatest service during the year, and my best 
thanks are due to him for his ready assistance at all times. Daily weather telegrams have been 
despatched throughout the year to Simla and Calcutta. 

Osier’s anemograph. — This instrument, which forms a continuous register on metallic paper 
wrapped round the drum of the instrument, shows the direction, velocity, and force of the wind, and 
has been working nearly accurately throughout the whole year. The rainfall registered by this 
instrument during the year was 19*47 and the prevailing wind was north-west. 

Nephescope. — This instrument is a new invention and consists simply of a glass mirror with the 
cardinal points marked on it and fitted with an iron pointer, so that the direction of movement of 
the upper-strata air can be noted by watching in which direction the clouds move from the fixe d 
pointer. 

This glass is placed on a marble column,- on which the true magnetic North is marked. When 
exposed it distinctly reflects the whole sky ; so that one can easily ascertain in what direction a 
particular cloud moves without the eyes being in the least dazzled by the intense light of the 
sun. 

Sunshine recorder. — This instrument, which has lately been received, consists of a perfect 
globe of crystal, set in a stand and supported between two' concave-surfaced screws, and is provided 
with a moveable arc, which requires adjustment according to the season of the year. 

When exposed; a card of coloured paper with the gradations of hours marked on it from 6 A.M. 
to 6 P.M. is placed in the segment of the circle underneath the ball, and the rays of the sun are 

focussed on the middle of the scale, which chars the paper as long as the sun shines. 

This charred line shows the hours during which the sun shone. It has been in use from the 
1st of February 1884. . 

Meteorograph.— this instrument during the year was on the whole satisfactory. 

I 
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The instrument stopped on a few occasions, caused, firstly, by the warping of the wood fixed to 
the back of the cabinet, to which the different instruments are attached ; secondly, the failure of 
battery power owing to Imperfect porous pots procured in India and from England. 

These imperfections have since been removed, first, by brass connections screwed to the detached 
pieces of wood ; and secondly, by replacing the Daniel by a Menotti battery. This change was 
made on 1st November 1883, and it has worked very well since. It is presumed that this battery 
will last for another twelve months. The anemometer is the only portion of the instrument that 
gives trouble ; the mechanism is so delicate that it frequently gets out of order, owing to the break- 
age of the delicate contact springs. These have been several times replaced and as often broken. 
We are now working it with light steel springs as a temporary arrangement until such a time as 
those indented for from Belgium arrive. Great difficulty was experienced in printing from the 
etched plates, owing to the want of a suitable press, and also owing to the etching not being suffi- 
ciently deep, A lithographic press is now in use adjusted to the pressure required, and the printing 
from this is as good as can be expected. We have begun to take very good impressions from ist 
October 1883. 

All the instruments that make up the meteorograph, except the anemometer, are in good work« 
ing order, and the rainfall as registered by this instrument during the year 1883 was 20*85 inches. 



APPENDIX B II. 

Names of the Superintendents and of the Observers at the Meteorological Observatories in North- Western Provinces and Oudh during the 

year 1883-84. 
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APPENDIX B III. 


Return of Instruments broken or otherwise injured at the Observatories in N.-W. Provinces and 

Oudh during the year 1882-84. 


Station. 

Solar ther- 
mometer. 

Maximum 

thermo- 

meter. 

Grass ther- 
mometer. 

Anemometer. 

Solar ther- 
mometer 
stand. 

Earth ther- 
mometer. 

Wet bulb 
of hygro- 
meter. 

Remarks. 

Chakrata . 

I. 

... 


... 


... 



Ranikket .... 

... 

I 

... 


... 

... 

... 


Agra 



I 

1 





Lucknow . . 

I 


... 

... 

I 

... 

... 


Allahabad new observatory 

... 



... 

i 

2 

... 


Benares 

... 


I 

... 


... 



f 

Sambhar .... 

2 


... 

... 


... 

2 


Ajmere . . , , , 

... 


I 

... 

... 

... 



Gazipur 



1 


... 


... 



APPENDIX B IV. 


Results of Underground Temperature Observations at Allahabad. 


■ Month. 


Surface. 

One foot deep. 

Three feet deep. 

Mean temperature. 

4H. 

10 h. 

26 h. 

22 h. 

4 h. 

10 h. 

16 h. 

22 h. 

4 h. 

loh. 

i6h. 

22 li. 

Air in 
shade. 

Ground 

surface. 

One foot 
deep. 

Three 

feet 

deep. 

April 1883 . 

77’o 

101*8 

102*9 

84'3 

86*4 

85*3 

86*3 

877 

81*9 

8i*9 

82*1. 

82*1 

88*9 

91*5 

86*4 

82*0 

May 


83*2 

io6*9 

2o6*s 

89*8 

92*8 

91*8 

92*6 

93'8 

88*0 

88*0 

88*1 

88*0 

94' I 

96*6 

92*8 

88*0 

June 

>3 • 

8 S '5 

98*8 

9 S -4 

89*1 

91*7 

90*9 

91*8 

92*4 

89*4 

89*2 

89'4 

89-4 

91*3 

93*0 

917 

89-4 

July 

33 • 

83'3 

88*3 

90*5 

85-5 

87-4 

86*8 

87*0 

87*6 

87*4 

87'3 

87-4 

87'3 

84*8 

86*9 

87*2 

87*4 

August 

33 

83-6 

90*3 

93‘6 

86*3 

88*1 

87-7 

88*0 

88*7 

87'3 

87'3 

87*4 

87-4 

8 S ‘9 

88*4 

88*1 

87-4 

September 

33 

81*5 

90*1 

91*3 

87*2 

86*9 

86*4 

86-8 

87-4 

87*2 

87*0 

87*1 

87*1 

83-1 

87*5 

86*9 

87*1 

October 

33 

727 

87*5 

90*2 

76*7 

82*0 

81*3 

82* I 

827 

84*2 

84*2 

84*3 

84*2 

77*4 

8r8 

82*0 

84*2 

November 

*3 

607 

. 75' 4 

82*0 

65*8 

73*0 

72*5 

73*2 

73*8 

78*0 

77*9 

78*2 

78*0 

66*0 

71*0 

73*1 

78*0 

December 

33 

52*2 

64*2 

74’5 

57*6 

64*6 

64*1' 

547 

65*7 

70*6 

70*6 

71*0 

70*9 

57*9 

62*1 

64*8 

70*8 

January 1884 . 

55 ’o 

65*8 

77*3 

6o*7 

657 

65*0 

^5*5 

66*8 

69*0 

69*0 

69*4 

69-3 

6ro 

647 

65*8 

69*2 

February 

33 • 

58*3 

70*7 

82*2 

65*2 

69*0 

68*3 

68*9 

70*3 

70*8 

70*8 

71*1 

71*1 

65*0 

69* I 

69*1 

71*0 

March 

33 

71 ‘0 

90’9 

977 

78*1 

8o*i 

79*3 

8o*o 

8i*6 

77*8 

77*9 

78*1 

78 *i 

80! I 

84*4 

8o*2 

78*0 

Year 

72*0 

8 S ’9 

90*6 

77*2 

8o*6 

79*9 

8o*6 

81*5 

81*0 

8o*9 

81*1 

8i*i 

77*9 

81*4 

8o*7 

81*0 
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APPENDIX B V. 


Statement showing the expenditure of the North-Western Provinces Meteorological Department 
for the year 1882-82 {not including stationery, printing, or cost of instruments'). 


Imperial services. 


Station. 

Establishment, 

Contingencies. 

Reporter’s 

travelling’ 

allowances, 

Total. 









Rs. a. 

p. 

Rs. a. p. 

Rs. a. p. 

Rs. a. 

P* 

Meteorological Reporter 


• 





3,000 0 

0 

... 

307 12 0 

12 

0 

Ditto 

Office 


• 





3>io5 14 

0 

■ti ,356 6 (5 

... 

4,362 4 

6 

Allahabad Observatory 


• 





720 0 

0 



720 0 

0 

Ditto New observatory 


• 





*iSo 0 

0 

... 


180 0 

0 

Agra Observatory 


• 





900 0 

0 

25 0 0 


925 0 

0 

Roorkee 

ditto 


* 





900 0 

0 

14 15 0 


9 ’4 IS 

0 

Lucknow 

ditto 


• 





1,020 0 

0 

23 4 6 


1,043 4 

6 

Chakrdta 

ditto 







240 0 

0 


... 

240 0 

0 

Ranikhet 

ditto 


• 





300 0 

0 

... 

... 

0 

0 

0 

CO 

0 

Pitlioragarh 

ditto 


- 





180 0 

0 

... 

... 

180 0 

0 

Bareilly 

ditto 







iSo 0 

0 



180 0 

0 

Gorakhpur 

ditto 







iSo 0 

0 

:i:4 s 0 


1S4 8 

0 

Benares 

ditto 



- 




240 0 

0 

... 


240 0 

0 

Jhansi 

ditto 

• 



• 



j8o 0 


... 

- 

180 0 

0 





Total 



11,325 14 

0 

1,324 2 0 

307 12 0 

13,957 12 

0 


'* Temporary establishment for taking meteorological observations at the new observatory. 

t Including office rent, charges for repairs to the observatories, and general contingencies of the Meteorological office and Allahabad observatory. 
t Excluding charges for weather telegrams. 


APPENDIX C. 


Administration Report of the Meteorological Reporter to the Ptmjab Government for the year 

1883-84. 

The work of the Punjab Meteorological department in the past year has been carried on as 
usual. No change has been made in any of the observatories, which remain as follow : — 

Lahore, Ludhiana, Simla, Delhi, Sirsa, Dera Ismail Khan, Multan, Sialhot, Rawalpindi, 
Murree, Peshawar, 3.Txd. Leh {Ladakh). 

2. All of them, except Lahore and Leh, work as 3rd class ; Leh and Lahore serve as 2nd 
class observatories. The position of the Lahore Observatory is faulty, but a better site is in con- 
templation by the Punjab Government, and the observatory will shortly be raised to a first class one. 

3. As a second class station, Lahore registers 5 sets of daily observations, in addition to those 
registered here hourly, on 4 days in a month, i.e., on 7th, 14th, 21st, and 28th of every month. 

The observatory is under my daily supervision, in charge of Babu Jaspat Rai, the chief observer, 
and the condition of the observatory and good state of preservation of the instruments are due to 
the care of this observer. 
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4. The staff of the observatory, as in previous years, consists of an observer and assistant 
observer on a salary of Rs. 30 a month. 

In addition to the routine work of the observatory, the observer in charge furnishes daily inform- 
ation of weather and climate to the Civil and Military Gazette. 

Inspection. 

5. During the year under report the observatories at Ludhiana, Simla, Delhi, and Sialkotvverc 
inspected and found to be in excellent order. The general character of the work of the observa- 
tories is very satisfactory. 

I have little or no complaint against any of the observers. It was my intention to inspect 
all the observatories in the Punjab during the rains in the month of August, which is one of the 
vacation months at the Medical College ; but last year the rain failed altogether in August and it 
was too hot to travel about in the plains ; while in September I could not leave Lahore. The work 
of inspection is so important that I should like to make in,y chief observer, who is a reliable man, 
travel about inspecting the observatories at least twice every year. 

6. All the observers selected for meritorious allowance during the year 1883-84 retained their 
allowance for the ensuing year. One of the observers, who was deprived of his meritorious allow- 
ance last year on account of laxity in his work, has been restored to the list of merit again, and will 
get Rs. 5, the increased allowance, in the ensuing year. 

7. The office work is steadily increasing year by year, and on this account the engagement of 
a 3rd clerk was necessary during 1S83. But, as we have taken in hand the computation of vapor 
tension and the making of duplicate copies, &c., which was done in the Head Office, Calcutta, 
heretofore, the addition of a new clerk has not given much relief to the existing pressure. The 
work is still in excess, and is too much for a small staff like ours. 

8 . The establishment of the Punjab Meteorological Office stands as follows > 


I Head Clerk 
I Second Clerk 
1 Third Clerk 


Rs. a. p, 
50 a o 
15 00 

15 O D 


9. During the year the Meteorological Office was removed from the Medical College where it 
had been located since that building was opened, to new premises in the site of the old Dale 
Bungalow. This arrangement is extremely inconvenient for the observers, who are also the office 
clerks, a^s the office is now nearly half a mile away from the observatory. I believe and hope that it 
IS intended to increase the office establishment and raise the observatory to first class rank nncl 
at the same time the present objectionable site of the observatory is to be abandoned and a' new 

one IS to be secured. In the new building the, office will he attached to the observatory and the 
work of both will be much facilitated. ^'t^ervatory, and the 

10. The usual statements are herewith appended. 


Lahore; 

TAe nth June 1884. 


E. LAWRIE, M.B., 

Meteorological Remoter for Punjab Government. 
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E. LAWRIE, M.B., 

Meteorological Reporter for the Govt, of Punjab. 
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APPENDIX D. 


Extracts from the Administration Report of the Sanitary Commissioner ^ Central Provinces, 

/. I only took charge in December 1883, and so inspected only the Seoni Observatory. I found 
it in good order. . 

2, The observatories remained the same as in 1882. 

Nagpitr, — Observer’s conduct good. 

4, Jubbulpore, — The Superintendent reports more favourably of the observer, but still is not 
sufficiently satisfied to recommend him for enhanced pay. 

5, Pachmarhi, — The Superintendent was transferred to another station, so there is not any 
report on the observer’s conduct. 

6, Chanda,— HhQ observer is well reported of. The Superintendent was changed thrice during 
the year. 

7, Saugor. — The observer was most unfavourably reported of, and has^ since the close of the 
year, absconded. The Superintendent was thrice changed. 

8, Seoni , — The observer is, as on former occasions, well spoken of, and the Superintendent 
would be glad to see his pay increased. 

A series of readings of a maximum and minimum thermometer, placed on an island in the 
middle of a large tank, were made during the whole year, for comparison with those taken in the 
observatory. The Superintendent summarises the observation thus 

It is thus shown that the minimum temperature was lower during the hot weather, owing to 
'^evaporation: and higher in the other 3 quarters, owing to the water retaining the heat longer than 
the land ; these temperatures represent the condition at night. 

" The day or maximum temperature was higher on the island in the cold months and lower in 
the hot months for similar reasons — retention of heat when there was little evaporation and absorp- 
tion of heat from the air during evaporation. 

''The island is about 800 yards from the observatory.” 

p. Hoshangahad, — There is nothing to note regarding this station, except that the conduct of 
the observer was good. 

10, Khandwa. — A new barometer room was finished and the barometer moved into it on the 
ist July. The meteorological shed was re-roofed and wire fencing placed round it. The observer is 
well reported of. The Superintendent was once changed during the year. 

11, Raipur.— IhQ barometer was moved during the year and the Superintendent reports its 
present position as " all that can be desired,” The observer’s conduct is well reported of. 

12, Sambalpur,—K second shed was erected on the old parade ground, near the bomb-proof 

magazine, which is now the barometer-room ; the anemometer and rain-gauge were also moved up 
to this site, which is open and free from trees and buildings. The old shed by the jail was repaired. 
The old instruments remain in the old shed and comparative observations have been taken since the 
1 6th October last. In the new shed the following instruments were brought into use : 

Hygrometer, dry bulb ; hygrometer, wet bulb ; dry maximum thermometer; dry minimum thermometer; wet mini- 
mum thermometer;, grass radiation thermometer; sun radiation thermometer; rain-gauge; and a barometer received 

on the nth July was brought into use in the new room on the idth October. 

The Observer, Shamsoondur Dass, is well reported of. A second observer, Hospital Assistant 
Syed Mahomad Hydar Hussain Hydar, of the Jail Hospital, was entertained on the 1 6th October, 
and is said to observe regularly and correctly. 

/j. The observer is well reported of. The Superintendent was once changed. 

7^. The usual statements are annexed. 

JAMES H. LOCH, M.D., 

Nagpur, Offg. Deputy Surgeon^General and 

The 2rd l^^y ^S84* Sanitary Commr,^ Central Provinces., 
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APPENDIX F. 


Extracts f rom the Report on the Adfnimstratzon of the Meteorological Department in Western 

India during the year 1882-84. 

During the past official year observations have been taken in Western India at 4 second class, 
18 third class and i stonii-warning station. No changes have been made in the nature of the 
observations; but it has been decided to institute a change in some of the observerships that 
will probably prove an important one. The same inconvenience which in last yearis report it was 
stated had led to the substitution of civilian, in place of military, observers at the second class 
stations, has been felt in an equal degree in the case of those third class observatories at which 
military medical subordinates are . observers. It has been determined, therefore, that, wherever 
practicable, these observers shall be replaced by independent men with whom the meteorological 
shall be the primary work. 


Observatories. 

The number of observatories, as shown by the list given in Appendix F II, remains the same as in 
last year. Sanction of the Government of India to the establishment of a voluntary observatory at 
Baroda was received through the Government of Bombay in September 1883, and accordingly instru- 
ments were forwarded to Barocla in November 1883. Mr. Joglekar, the headmaster of the Sirdar 
High School, who volunteered to establish the observatory, succeeded in getting an anemometer tower 
built over the porch of the school, and had chosen a site for the thermometer shed, when the school 
building was required for other purposes. The school had to be removed into temporary quarters, 
and the anemometer tower had to be pulled down. Mr. Joglekar hopes before long to be able to 
make other and more permanent arrangements. 

For reasons given below under the heading of Inspection of observatories, the project for the 
establishment of an observatory at the new site at Sholapurhas now been definitely abandoned, and 
after some difficulty arrangements have been made for the continuance of the observatory at the old site 

On the loth of October last, a letter w’as received from the Surgeon General with the Govern- 
ment of Bombay, stating that the Agency at Zanzibar was on the 1st of September transferred from the 
Government of Bombay to the English Foreign Office, and requesting that early arrangements might 
be made for relieving the Hospital Assistant there of his meteorological duties, as he was to be 
removed from Zanzibar immediately- This was the first intimation the Meteorological Office had of 
any intended changes at Zanzibar ; had earlier information been received earlier arrangements might 
have been made for the continuance of the observatory there. As it was, the Surgeon General was 
pleased to agree to, and the Government of Bombay to sanction, the temporary retention as observer 
of the Hospital Assistant Abdur Rahman until the English Foreign Olfice could be moved in the 
matter. Up to the present date nothing has been communicated as to the. intentions of the Foreign 
Office. Surgeon M, L. Bartholomeux, who had been the Agency Surgeon at Zanzibar, gave me, on 
his return to Bombay, a verbal description of the observatory there. This description agreed in 
all essential details with that given by Dr. Peters in his paper published in the Royal Meteorolo- 
gical Society’s Journal for October 1883 ; therefore it is not necessary to reproduce it here. 

Inspection of Observatories. 

In October and December 1883; and in March and April 1884, I visited seventeen stations, 
namely. Bhuj, Karachi, Hyderabad (Sind), Jacobabad, Poona, Sholapur, Ratnagiri, Karwar, Calicut, 
Belgauni, Surat, Baroda, Deesa, Mount Abu, Neemuch, Indore, and Malegaon. Sholapur was visited 
twicer; and with the concurrence of Miss Pogson, Meteorological Reporter to the Goveniment of 
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Madras, I called, on the way to Calicut, to see the observatory at Mangalore, which is one of the 
stations forwarding daily weather telegrams to the Bombay Office. 

* . ■* * * * * 

Second Class Observatories. 

(/) Karachi .— instruments here were in good condition and call for no special remark. A 
new site for the observatory had been chosen near to the anemometer tower; the position w'a.s better 
than the present one. Estimates amounting to Rs. 1,333 have been prepared for the building.s, &c., 
but, as it has not yet been decided to extend the hospital buildings, I have thought it advi.sabk: for 
the present to allow the matter to remain in abeyance. 

[2) The instruments here were all in good order, except that the recording apparatus of 

the anemograph required cleaning, and the arrangement for disconnecting the clock and the cylinder 
were out of order. These matters I attended to. The trap door and the ladder of the anemograph 
tower were awkwardly constructed, and it was exceedingly difficult and even dangerous to use them. 
They are now about to be altered. The upper parts of the dry and wet bulb thernionietcrs were 
screened by the frame-wotk of the cage door; so that, in order to read the higher degree.s it wa.s 
necessary to open the door. The observer pointed out that immediately after doing so the tcmipera- 
ture within the cage went up about '3 degree. I. recommended him always to open the door before 
reading the thermometers. 

The observer had great difficulty in getting an assistant. Deesa is nothing but ri military camp, 
and is very backward in point of education. 

(j) Poona. The instruments here were in order, except that the grass thermometer pad had no 
stuffing. The observer had taken observations by Presidency local time instead of Poona local time ; 
there is a difference of about, 5 minutes. The Casella’s anemograph had worked since last year with 
as satisfactory results as can be obtained from this class of instrument. 

{4) Belgaum. Everything on the whole was satisfactory at this observatory. The mercury in 
the barometer moved sluggishly, but the observer stated that he was in the habit of tapping it befon- 

reading. The observer, Ram Chandra Datta, had been trained by his predecessor ; I examined him 

thoroughly, and found that he had taken pains to prepare himself for the examination. 1 instructed 

him m those matters in which he was deficient ; cloud observation was his weak point, as indeed it 

is with many observers. I examined the assistant observer also. ' 

Estimates for observatory buildings to be situated near the anemograph tower have been pre- 
pared amounting to Rs. 2,764 ; they have not yet been forwarded to Government for sanction. 


Third Class Observatories. 

(5) Jacobabad.—lh^ anemometer and the barometer were in good order. The graduation 
marks of the thermometers required re-blackening. The grass thermometer had been exposed under 
the stand of the sun thermometer by Narayen Mane, who had not understood that “the sun thermo- 
meter stand, which IS a moveable one, should have been taken away every night. The rain gauge 
was placed on some bricks and was in consequence about 3 inches too high. I had it properly fixed 
m the ground. Narayen Mane had been very ill for some time and quite unable to give proper 

attention to work of any kind. He was, at my suggestion, replaced in September by Bavaji rLooI 
whose work has given satisfaction. r j ^ vctji ixawuui, 

{6) (^«^^).-The instruments at the militarj' hospital were all in good order ■ and 

fte observer, V. E. Nazareth, who had trained himself in meteorological work by means of the 
instruction book, showed himself both careful and. intelligent. ^ 

The same cannot be said for the observer who has charge of the anemometer at the iail His 
work IS so unsatisfactory in every way that his relief from meteorological duties only awisVhe 

making of other arrangements for continuing the observations. ^ 

(y) Bhuj.-TU surface of mercury in the cistern had been coated with a thin laver of . 
particles o( dirt k.d formed on tke knife edge. The observer adjnnledThrLr™ 
tt ,.st tonrhed these three particles; I approved of this method of adjnstment. bn, C .feet “n, Z 
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of course, to lower the readings, the additional correction required was +*oi6. The barometer should 
be locked in a case or screen fixed to the wall ; some of the hospital inmates came to finger it even in 
my presence- The thermometer shed was a little larger than the standard pattern, and the ventilat- 
ing opening was too large. The thermometer graduation marks required re-blackening. The rain- 
gauge had, shortly before my arrival, been tarred all over, including the rim, so that the size of the 
rim w^as altered ; but this I instructed should be cleaned off at once, and, as no rain had fallen in the 
meantime, the matter was of no consequence. The instruments in all other respects were in order. 
The anemometer post however was difficult to ascend ; and in carrying the instrument up and down 
for cleaning, damage was likely to be done to the cups. 

((?) Surat. — The instruments at the camp were found in order. Owing to the destructiveness 
of jackals, no grass thermometer has been supplied to this station since June 1883. An arrangement 
had been made by the observer for the protection of the grass thermometer, but it would have inter- 
fered with free radiation, and was therefore unsuitable. The wind direction observations of the 
observer, Dhunjibhai Motabhai had evidently been very roughly taken; and his . punctuality was 
considered doubtful. He has since been ordered away to Quetta. 

The observer who had charge of the anemometer at the castle was a new man, who had been 
instructed by his predecessor. He was intelligent, and easily understood what I taught him. The 
anemometer was out of order, the pointer being loose, and the spindle bearing the cups having 
become broken at the junction of the brass with the steel. I put the instrument in order and also 
instructed the observer in cleaning it. 

Surgeon-Major Robb, M.D., F. R. Met Soc, the Civil Surgeon, who, in accordance with his 
own wish, had charge of both the observatories, took great interest in the work, and, besides cordially 
assisting in the superintendence of the observatories, has forwarded to the meteorological office some 
special observations of his own. 

(9) Mount Abu. — I found that, as previously surmised, the barometer No. 48-1868 by Adie had 
air in it ; it was packed up and returned to Bombay. The old barometer No. 710-1868 was all right, 
except that the cistern was dirty inside. I showed the observer how by regulating the lights and 
shadows he could take very accurate readings with it. All the readings of the new barometer had 
better be rejected, and those of the old, which have been taken continuously side by side with the 
others, used in their place. The wet bulb thermometers had an incrustation of some thickness. The 
other instruments were in good order. The observer, Bapalal Metha, was trained by his predecessor, 
Corporal C, Barley, a year and a half ago. I pointed out to him all those parts of the instruction 
book which refer to third class observatories. 

(/o) Neemnch. — The barometer cistern was dirty inside, but it was quite possible to take 
correct readings. The fence round the radiation thermometers and raingauge was, I thought, too 
high ; and the raingauge was protected by the sun thermometer stand. The wet bulbs of the ther- 
mometers were covered with sediment, but perhaps not more than was to be expected at Neemuch 
at that time of the year. The observer had covered them with lint instead of with muslin. The 
pointer of the anemometer was loose. The observer, T. Bachu, is a painstaking man, but he is very 
slow of understanding, and is scarcely able to discover for himself any irregularities that may occur 
in the instruments. He has recently become an attested military man, and is now liable to be 
removed for active service at any time. 

(//) Indore.— instruments were in good order, excepting that some of the thermometers 
required the graduation marks re-blackening. The anemometer was taken down and cleaned. 
The necessity for a tower for it is very great, as mentioned in last yearns report, and I promised 
to make a sketch of what was required. The observer, Trimvakrao, who was trained by his pre- 
decessor, is an intelligent man, but for some reason or other his observations on two or three occa- 
sions have required very careful checking. I marked out for him those parts of the instruction book 
to which his attention was necessary, and tried to impress him with the importance of carefulness 
in his work, , , , . ' 
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(i2) Malegaon . — Solomon Aaron, who succeeded Gopal Cuddum, had left Malegaon a few days 
before my arrival there. His work was very defective. He was succeeded by an observer who had 
been trained at Poona, and who appeared likely to do the work satisfactorily, I examined him 
carefully and instructed him where he needed it. The barometer No. 27-1868, by Adie, had for 
some time been suspected to be out of order, as the readings at Malegaon for the past three or four 
years had been abnormally high when compared with the surrounding stations. But its vacuum was 
very good, and I could find nothing wrong with it except that the cistern was dirty, and that it was 
placed in a bad light. Dr. Carson had a new and well-lighted place provided for it, and by the 
proper regulation of the lights and shadows it was possible to read it in its new position quite 
accurately. I had taken with me a new barometer to be left in place of the old one, but on unpack- 
ing it air was found in the upper end of the tube, and it had to be returned to Bombay. I took to 
pieces and cleaned the anemometer (one of the five wheel ones) ; it had been very badly put 
together by some one, so that it not only worked stiffiy, but the worm and worm wheel had become 
very much worn. 

(/y) Ratnagiri . — Everything was in good order here. The anemograph tower, however, 
requires additional protection from the rain, which during the monsoon makes its way through the 
laterite stone of which the tower is built, and causes the recording room to be very damp. 

{14) Application was made in the month of July last for sanction to be granted 

to the transfer of the observatory at this station from the old site to the telegraph office ; but it was 
requested that before sanction was granted enquiries should be made as to the permanency of the 
telegraph office in its present quarters. Sanction was granted. The Telegraph Master was sent 
to Bombay for training, estimates for the necessary buildings were prepared and sanctioired by the 
Bombay Government, a set of instruments was forwarded to the telegraph office, the Telegraph 
Master began to take barometer and general weather observations, and he trained a man to take 
the observations fora year at the old site; but when the Public Works Officer came to the point 
of putting up the anemometer tower and other observatory erections, it was found that the perma- 
nency of the telegraph office in its present quarters was quite uncertain. This discovery upset 
all the arrangements; and it is only after much difficulty that the matter has been satisfactorily 
settled. A young man has been found willing to serve as observer at the old site on the pay of 
Rs. 15 with the prospect of good work allowances ; he engages to live near to the observatory, and 
to remain there for some years. The observatory, therefore, will continue at the old site. 


The man trained by the Telegraph Master, was, I found, unable to read the barometer correctly, 
and his readings from November ist to December 20th have had to be rejected, and those of the 
Telegraph Master used in their place. The instruments were all in good order, except the w'ind 
vane, which had to be sent to Bombay for repair. 

The height of the barometer cistern at the new site was 1566-70 feet above the sea-level. 

^ {JS) Karmar.~'l\,e instruments here were in good condition. Trees grew too close to the 
ramgauge enclosure, and I recommended they should be cut down. The site is not good for wind 
observations owing to the surrounding hills, and for this reason the anemometer had never been 
erected, but Mr. Westbrook, the Port Officer and Superintendent of the observatory, said he would 
rave It placed near the light-house, in the position which had once been occupied by an anemograph 
erecedm connection with the tidal operations; wind observations will therefore be taken by the 
hght-house keeper. The observer here, G. W. M. D'Aranjo, is a careful and intelligent man^nd 
his observations are always trustworthy. & j 

_ (/d) a/A^A-This observatory was established by the Bombay Office in connection with the 

ex«nr f”" Warning System, and is not a regular observatory ; it has, however, all instruments. 

cept radiation therinometers, and the observer gets the usual monthly allowance. The thermo- 
meters I found were hung in the Port Officer's Office, a small second floor rooni with windows in 

minimum 1“ ’ ^ the hygrometer was hung on the south wall, and the maximum, and 

minimum thermometers on the east. The raingauge was on the north-east side of the Custom House, 
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and I thought somewhat protected from the principal rain-bearing winds. It was fixed in a wooden 
frame-work^ constructed after a local pattern. The anemometer was situated at the pier head in 
very good position ; but it was fixed directly on to the ridge of a roof, contrary to express instruc- 
tions, and was below the level of some neighbouring cranes. The entire re-arrangement of this 
observatory is under consideration; but there is difficulty in finding a suitable site, 

^ -JC- ^ 

Work of the Second Class Observers. 

The work of the observers appointed to Deesa and to Poona has given satisfaction^ and that 
of the Karachi observer was on the whole good, except that I had reason to believe he left a great 
part of the observational work to his assistant. Keshav Vishnu at Belgaum soon gave evidence 
that he cared very little for meteorological work, and would be glad to get rid of it ; after holding 
his appointment for only three months he applied to resign; his apj^lication was refused, but he 
applied again and again, and finally, after he had trained his assistant to do both the observational 
and the computing work, he sent word that he intended to leave the department, and would draw 
no more pay, though, if I would not grant his application, he wmiild be obliged to attend the office 
up to the end of the time I had fixed. After some precautions had been taken for the proper carry- 
ing out of his work by the assistant, he was allowed to resign ; his work was not of a very high 
character, and his successor, it will be seen from the list of merit, has given greater satisfaction. 
In January 1884 the Karachi observer applied to resign; arrangements were made for training liis 
assistant, who has since relieved him. 

Appointment of Independent Observers to Third Class Stations. 

Great inconvenience has frequently been felt by the Meteorological Department in Western 
India in connection with those third class observatories at which the observers have been military 
medical subordinates. These observers have always been liable to freciucnt transfer in connection 
with their primary duties. It was seldom that notice of intended transfers reached the Meteorolo- 
gical Office, and it not un frequently happened that men were appointed to these posts who were 
indifferently qualified for the work. In this way much extra correspondence has been entailed, and 
what is more serious, the character of the registers has sometimes suffered. I was induced, therefore, 
in January last to make certain proposals to the Surgeon General, Her Majesty^s Forces, Bombay, 
with a view to preventing the breaks in the registers wdnch I'esulted from these transfers, and to 
securing the appointment of only qualified observers. The ultimate result has been a decision to 
replace the military medical subordinates by independent men on the usual meteorological allowances 
whose primary work shall be the meteorological. This arrangement, if it be found workable, will 
be very satisfactory to the Meteorological Department, for not only will the character of the registers 
be improved, and (providing arrangements be made for relieving the observers during sickness) the 
interruptions be less frequent, hut a great saving will be made in the work of the Bombay O ffice, as 
there will be less correspondence and less training of observers. 


Alterations in the Factors of Instruments. 

. During my tours of inspection I compared the barometers and thermometers of all the observa- 
tories with the travelling standards ; the results are given below — 


Sta-tions, 

Barometer. 

Di-y bulb 
thermometer. 

1 w<it bulb 

' thermometer. 

Dry maxim mm 
thermometer. 

Dry minimum 
thennometer, 

Wet minimum 
thermouieter. 

Grass radiation 
thormoineter. 

Kurrachee 

Inch. 

Fallen 'on 

0 

Risen 0*3 

0 

Risen 0*2 

0 

Fallen 0*3 

,0 

Fallen O’l 

0 

Risen o‘i 

0 

’Deesa 

„ -008 

CO 

Q 

Fallen 0*3 

Risen 0*4 

■ O'O 

Fallen 0*4 

...... 

Poona . , * 

d 

0 

i9 0*1 

0*0 


Fallen on 

o’5 

' 
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Stations, 

Barometer. 

Dry bnlb 
thermometer. 

Wet bulb 
thermometer. 

Dry maximum 
thermometer. 

Dry minimum 
thermometer. 

1 

Wet iTti^Umuin | 
therm 

( IrasM rahiatidii 
thcniiomctev. 


Inch. 

0 


0 

0 


0 


0 


0 


Belgaum * 

Fallen *009 

Risen 

0*1 

Risen o*i 

Risen 

0*3 

Fallen 

0*1 

Risen 

0*1 

Risen 

0*4 

Jacobabad 

•000 

$3 

0*2 

Fallen 0*2 




Risen 

0*1 

Fallen 

1*3 


0*0 

Hyderabad 

Risen *004 

Fallen 

0*1 

Risen 0*2 

Risen 

0*2 

91 

0*1 


o'o 



Bhuj . . . 

Fallen *016 

Risen 

0*2 

0*0 

)> 

0*2 

91 

0*4 

Fallen 

0-3 

Risen 

O’l 

Surat 

Risen *001 


0*0 

Risen 0*2 

15 

0*2 

9 ) 

0*1 

99 

0*4 



Mount Abu 

Fallen *003 

Risen 

0*1 

Fallen o*5(?) 


0*0 


0*0 

19 

0*1 

Fallen 

0 * I 

Neemuch , . 

Risen *002 

» 

0*2 

Risen 0*2 ' 


0*0 


0*0 

>9 

0*1 

Risen 

O' I 

Indore 

Fallen ’005 


0*0 

,1 0*1 

Risen 

0*3 

Fallen 

0*2 

>9 

0*5 



Malegaon 

Risen *008 

Risen 

0*3 

Fallen 0*2 

>1 

0*1 


0*0 


00 



Ratnagiri 

Fallen *003 


0*4 

Risen 0*5 


0*0 


0*0 

Fallen 

0*3 


O'u 

Sholapur . 

Risen *002 

15 

0*1 

1, 0*2 


0*0 

Risen 

0*2 

99 

0*7 

Risen 

O' 

Karwar 

•000 

11 

0’5 

0*0 

Risen 

0-3 

Fallen 

0*1 

99 

0*4 


( »' I 

Calicut 

Fallen *004 

51 

0*1 

Fallen 0*1 

11 

0*2 



^ 


1 ..... 




In the table of alterations of factors given in the Administration Report of 1882-83, the words 
“Fallen” and “Risen” were interchanged throughout, and some other errors of computation were 
made. The following is the revised and corrected table for that year : — 


Alterations of Factors of Instruments in 1882-S3. 



Barometer. 

Dry bulb 

Wet bulb 

Dry maximum 

Dry minimum 

Wet njiuiu 

utn i 

Ir.iM'i radiali'i** 

Stations, 

thermometer. 

thermometer. 

thermometer. 

thermometer. 

thcruitmictcr. { 

tlurrmoiiu'tcr. 


Inch. 


0 

0 


0 


0 

- 

0 


Karachi 

Fallen *01 1 

Risen 

0*3 

Risen 0*2 

Risen 

0*1 

Fallen 

0*2 

Fallen 

0 1 

l^isen O' 2 

Deesa 

19 *005 

91 

0’2 

Fallen 0*2 

99 

0*5 

99 

0*1 

P 



Poona 


31 

0*2 

Risen o* i 

99 

0*1 

99 

0*1 

Fallen 

0*5 



Belgaum . . 

Fallen *012 

19 

0*2 

0*2 

99 

0*4 


0*0 



Risen (»’4 

Jacobabad , « 1 

» 'ooa 1 

)9 

0*1 

Fallen 0*2 


‘ 

Risen 

0*1 

Fallen 

0*8 

0*1 

Hyderabad 

Risen *006 





Risen 

0*1 

99 

0*4 

Risen 

0*1 

(.ro 

Surat 

•001 

No. 48 

..... 


Risen 0*3 

99 

0*1 


0*0 


0*0 

Fallen o' 3 

Mount Abu 

Fallen *083 
No. 710 


0*0 

99 0*1 

99 

0*1 

Risen 

0*1 


0*0 

O'O 

Mount Abu 

Fallen *005 

»•« 1 • 






• 




Neemuch 

„ *004 

Risen 

0*1 

1 Risen 0*1 

Risen 

O'l 


• 

Fallen 

0*3 


Indore 

„ *006 

99 

0*1 

0*0 

19 

0*4 

Risen 

0*1 


0*3 

»*,*»• 

Malegaon 

, Risen ‘OL 

^ 3, 

0*1 

0*0 


0*0 

99 

0*1 


0*0 

f * ♦ * » • 

Ratnagiri 

. Fallen *004 


0*2 

1 Risen 0*5 

Risen 

0*1 

Fallen 

0*2 

R alien 

o*s 

? 

Rajkot . , 

„ -ooE 


0*1 

0*0 

99 

^•3 

Risen 

0*1 

»» 

0*8 

Risen 0*5^ 

Amraoti . . 


1 .... 


1 ...... 



Fallen 

0*3 

Risen 

' 

on 

Fallen 0*4 



8i 


The Library, 

One hundred and eleven books were added to the library during the past year, making a total 
of 824. They have all been compared with the catalogue and found correct. 

Work of the Bombay Office. 

The work of the office has consisted of the usual receipt, correction, computation, and tabulation 
of the observations from the third class observatories, and the correction and tabulation of those 
from the second class observatories ; the checking of these observations by means of actual and 
abnormal curves, and the examination of every discovered irfstanee of erroneous or doubtful observa- 
tion ; the training and in some cases appointment of observers ; the comparison and issue of instru- 
ments ; the conducting of the storm-warning service ; the receipt, arrangement, and in some cases 
translation from the vernaculars (but not the control) of rainfall returns from over 400 stations ; the 
forwarding of the complete monthly returns to the Meteorological Reporter to the Government of 
India, and of the monthly abstracts published in the Bombay Government Gazette ; the furnishing of 
special information to the public and to Government departments ; the conducting of special investi- 
gations and research ; the management of the finances of the department ; and the conducting of 
the correspondence involved by all the above-mentioned works. 


Training of Observers. 

The following is the list of observers trained in the Bombay Office during the year 1883-84 

Second Class A Narayan Vinayek Raje finished his training on 19th April 1883 and was sent to Karachi. 

I Minquel Fernandez was in training on the 31st March 1884, and was to be sent to Karachi. 

( Passed Native Medical Pupil Solomon Ezekiel obtained his certificate on the 9th July 1883. 

Telegraph Master R. P, Stephens, trained on 13th July 1883, and employed at Sholapur (new 
site). 

2nd Class Hospital Assistant Babaji Rawoot obtained his certificate on the 31st July 1883 and was 
subsequently employed at Jacobabad. i 


In addition to the above the following were trained locally : 
Second Class 


Third Class 


f Ramchandra Datto trained at Belgalim by his predecessor in September 1883 and by the Acting 
Meteorological Reporter in March 1884, and was employed as observer on 12th September 1883. 
Goolzar Sing trained by Telegraph Master R, P. Stephens at Sholapur, and employed at the old 
site on ist November 1883. 


■1 


Shunker Rao trained by his predecessor and employed at Buldana on ist June 1883, 
•X- X- 5|c X x* 


X 


The suggested arrangements referred to in last yeaPs report, for the better exposure of the instru- 
ments at Goa, were submitted by Mr. Martins to the Goanese Government and sanctioned ; and a 
request was made to the Meteorological Office by the Portuguese Consul in Bombay for assistance in 
obtaining the necessary thermometer cage, solar thermometer stand, and a grass thermometer pad. 
With the sanction of the Government of Bombay these articles were sold to the Consul from the stock 
in hand. 

Storm-warning Service. 


No alteration in this service has been made during the past official year. Telegrams of the 
daily 10 hours observations have been received regularly from the following stations : — ■ 


Karachi. 

Surat. 

Ratnagiri. 

Karwar. 

Mangalore. 


Calicut. 

Cochin. 

Negapatam. 

Madras, 

Masulipatam. 


These, after reduction, have been, together with the observations from Bombay, curved and 
diarted ; and a written report of them has been daily posted up in the Port Office ; also one copy of 
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the report has been forwarded to the Times of Indict^ and an abstract of it to the Bombay Gazette. 
Besides these regular telegrams, special ones, have been called for on special occasions. 

Telegrams of a cautionary or re-assuring nature, or instructing that the storm-signals should be 
hoisted, have been issued as follows : — 


Names of Ports. 

Dates on which the telegrams were sent to 
hoist storm-signals, 

Dates on which Cautionary telegrams were 
sent. 

Date on which Re-assuring telegrams 
wore scut. 

Karachi 

3rd July 1883 .... 

24th and 29th April, 22nd May, 
3rd and 2gth June, 2nd July, 
19th October, and i ith Novem- 
ber 1883. 

4th July 1883. 

Bhavnagar 

3rd July „ . . . . 

24th April, 22nd May, 2nd July, 
19th October, and i ith Novem- 
ber 1883. 



Daman . 

3rd July ,, 

24th April, 22nd May, 2nd July, 
19th October, and I, Ith Novem- 
ber 1883. 


Bombay 


.25 th June 1883. 


Goa , 


2nd May and 5th October 1883. 


Vingorla . 



2nd May 1883. 


Karwar 


2nd May and 5th October 1883. 


Kumta 


2nd May 1883. 



As will be seen from the above list, the only storm of sufficient violence to make it necessary to 
hoist the storm-signals was that which crossed the peninsula at the end of June and beginning 
of July. 

During my absence on tour, Mr. F. Chambers, the Acting Superintendent of the Government 
Observatory, Golaba, examined the daily weather charts and reports, and advised the office as to the 
calling in of special telegrams and the issue of storm-warnings. 

The telephone which was fixed in the meteorological office in the month of August 1882, and is 
connected with the Bombay Central Telegraph Office, has, with the exception of two or three occa- 
sions, worked satisfactorily, 

f 

Special Work. 

A brief sketch of the meteorology of the Bombay Presidency in 1882-83 was prepared in 
September last for the Bombay Government. During the writing of this sketch I made some dis- 
coveries of quantitative relations which had existed between previous and subsequent barometric 
movements in Western India during the years 1870 to 1 883. I followed up these discoveries in a paper 

entitled “Some Results of an Examination of the Barometric Variations in Western India ” which was 

submitted to the Royal Meteorological Society in February last, and has since been read at one of 
their meetings. The paper written by me last year on the “ Transmission Eastwards round the 
Globe of Barometric Abnormal Variations” was published xa. Nature of August the oth and i6th, 
1883. I have worked out in detail and made complete drawings of the design for a component 
anemograph, of which mention was made in last year's report. I have also invented an entirely new 
form of vane, the object of which is to work with scarcely any friction, and yet without oscillation. 
I have also introduced some improvements into the design for the support of the anemograph cups' 
Drawings of the cups and vane, together with those of the resolving and recording apparatL have 
been submitted with a descriptive paper to the Royal Meteorological Society. I have also’ been 
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engaged in an investigation of the barometric abnormals of Malegaon, and have obtained results 
which seem to throw light on the question of reduction to sea-level of barometric values at plateau 
stations. I have not yet been able to work up these results in the form of a paper. 

Out-of-office hours I have made some comparisons between the meteorological and the health 
statistics of Bombay ; but the fact pointed out in one of the recent reports of the Health Officer that 
the Health Statistics of Bombay are influenced in a very important degree by emigration, and that, 
until recent years, this fact had not been taken into consideration in compiling the Health Statistics, 
led me to desist for the time being from further labour on the subject. 

* 

Office Establishment. 

I remained acting as Meteorological Reporter for Western India up to the 6th June 1883, on 
which date, Mr. F. Chambers, the permanent incumbent, returned to duty. He held charge of the 
office up to the 18th June, when he was appointed to act as Superintendent of the Government 
Observatory, Colaba, and I, having been appointed by the Government of India to continue’^ acting 
as Meteorological Reporter, resumed charge of the Meteorological Office. My appointment was 
subsequently sanctioned by the Secretary of State for India. * 

The other members of the office staff at the end of the year were as follows : — 


Name, 

Monthly Pay. 

For Land Meteorology, 

Rs. 

Ganesh Sadashiv 

57 

Vajeram Jeeharam 

42 

Mahadev Ramchandra 

40 

Krishnaji Ramchandra 

30 

Ramchandra Sadashiv ... 

30 

For Storm-Warning Service. 


Ramchandra Govind ...... 

30 

Anant Vishvamber . 

30 


There is one menial on Rs. 10 per month ; and a peon on Rs. 10 per month was sanctioned by the 
Government of India and engaged on the nth August 1883. 

I have during the year forwarded to Mr. Blanford a detailed statement of the work done by the 
office, and have asked his favourable consideration to certain proposals for an increase, both in 
the number of clerks and in the scale of pay of the present staff. It is difficult to see how the work 
of the office can be reduced to any useful extent without prejudicing the character of the meteorolo- 
gical returns. Great attention has always been paid to checking the observations ; indeed this is, next 
to the computation, the most time-absorbing work in the office. 

I have had every reason to be satisfied with the work of the clerks ; they have all worked intelli- 
gently, and with care and diligence. 

In conclusion, the thanks of the department are due to the various medical officers in charge of 
the observatories, many of whom have rendered valuable assistance. 

A. N. PEARSON, 

Acting Meteorological Reporter for Western India. 

Meteorological Office, Bombay, 

The 24th June 1884. 







Sugreon S. J . Flood , . * . ist May ,, 31st May „ 

Surgeon-Major J. R. Croker , . 1st June ,, 31st Mar. 1S84 

Indore , . . Ditto . Ditto D. F. Keegan , . ist April ,, 31st Mar. „ Trimbakrao ..... ist April 31st Mar. 

Rajkote . . . Ditto • . Ditto S. B. Holiday . . ist April „ 20th Mar. „ Solomon Samuel . . . . ist April „ i6thjan. 
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APPENDIX G. 


Extracts from the Administration Report of the Meteorological Reporter to the Government of 

Madras for the year 188^-84. 

During the official year under report observations were recorded as usual three times daily, 
VIZ., at 10 A.M., 4 P.M., and lo p . m ., at twelve observatories, and twice daily, leaving out the lo P.M. 
records, at 5 third class observatories. A new third class observatory was opened at Cuddapah on 

t e 23rd of March 1884, and fresh instruments were provided wherever needed. Three of the 
observatories were inspected during the year. 

A copy of the Madras Observatory Meteorological Register for each month is handed over to the 
Meteorological Reporter for the Presidency, which obviates the necessity of a separate record being 
maintained. No changes were made in the instruments used during the year. The following are 
the observatories which furnish meteorological registers 


Madras. 

Amini Divi, 

Bangalore. 

Bellary. 

Cochin. 

Coimbatore. 


Cuddapah. 

Kurnool. 

Madura. 

Mangalore. 

Masulipatam. 

Mercara, 


Negapatam. 

Rajahmundry. 

Salem. 

Secunderabad. 

Trichinopoly. 

Wellingfton. 


Amini Divi {La.ccadives).^Va^ observations taken at this observatory were still very unsatisfac- 
tory, and the records that can be utilised this year are those of the barometer and dry and wet bulb 
thermometers. 

The reniuneration allowed to the Hospital assistant for his meteorological duties was withdrawn 
last year when the observations proved so unreliable, and he has since been transferred to another 
s a ion, but, prior to this change, his successor, Syed Laul, was permitted by the Medical Department 
to attend my office for instruction in the additional meteorological work required. He came daily 
for about a rnonth during which time he was also taught to reduce the observations. The pay 
of the assistant at this observatory has been doubled, conditionally, that is, if the records and reduc- 
tions prove satisfactory on revision at the Madras Office. A fresh anemometer was sent to Amini 

Sme Iff destination, he reported that one of the cups had 

Bangalore.-kz usual, the work at this observatory has been very good throughout the vear 

No now were required; the records were uobrok.n, and the assistant reduced and 

forwarded his observations with care and punctuality. reaucea and 

-The ordinary observations three times a day ; hourly observations on four days in each 

month, and the synoptic observations taken at the local time, corresponding* to 7 a m w t.* 

mean time, for the “ United States International Weather Bulletin ” were all carrLd on 
throughout the year. , were au carried on satisfactorily 

I inspected this observatory on the 21st, 22nd, and 23rd of March last. The barometer wa., 

clean and in very good order, but the room in which it is placed is rather too small. TheTerml 

meter shed requmed a good many alterations, but, as Dr. Archdall informed me that it was nZt 
co„s.derahon to remove the Cmi DispensaD- some Bttle distance off, and that all the met'eoroCS 

instruments wJl have to be disturbed,! thought it better to defer the less important improveZ„“s 
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till later on. The thatching on the roof of the shed was scarcely thick enough^ and the sides^ instead 
of being , open, were screened off by mats to wdthin 3 feet of the south end, which, of course, 
prevented the free circulation of air. This, however, was soon taken down and set right, as at other 
observatories. Instead of neat posts and tarred ropes of telegraph wires to protect the shed and 
instruments from cattle, &c., there were only unsightly bamboo posts and string; these, however, will 
remain until the change. With the exception of the wet minimum, the thermometers were in fair 
order. -jf * * * As at all other observatories lately inspected, 

I substituted a teakwood thermometer cage for the open board on which the instruments had hitherto 
been placed, but only found it necessary to change one thermometer, the wet minimum. The 
assistants have worked better this year, reducing their observations thoroughly, but the delay in 
reduced registers to me, frequently, six months in arrears, has still been a matter of 
complaint and serious inconvenience. In other respects I believe both the assistants do their best. 
No grass thermometer pad has ever been in use at this observatory, and, as there was not the least 
appearance of any grass under the thermometer, I think this fact accounts in a measure for 
the readings of the latter instrument sometimes exceeding those of the wet minimum. The present 
position of the thermometer shed is not a good one, being too near the Civil Dispensary, nor do 
I consider the anemometer sufficiently high. The new site pointed out to me by Dr, Archdall will 
doubtless be a great improvement upon the old one, being more open, and the anemometer will, it 
is hoped, also be raised a few feet, so that the surrounding trees will have no effect upon its 
readings. 

Cochin . — ^The observations at this observatory have been continuous throughout the year, with the 
exception of the grass minimum thermometer, which was broken on the 30th of April, and could 
not be replaced owing to the insufficiency of the instruments in store at Madras. The readings of 
the anemometer are still unreliable, and, though a new instrument by Casella, previously compared 
with the Madras Observatory anemograph, was supplied, there was no improvement in the records. 
On further enquiry I was informed that the position of the instrument was most unsuitable, being 
fixed to the northern pole of the shed and only about 2 feet higher. There is also a near building 
almost facing the shed, and a large tree within a few yards ; these, no doubt, prevent any accurate 
measurements of the velocity, I intend inspecting this observatory before long, when I hope to 
remedy the defects and make such improvements as may be found desirable. 

The assistant employed at this observatory since November 1880 was transferred to the 
Madras Office in August, and M. V. Eippe appointed in his place. This new assistant 
formerly employed in the Postal Department, had undergone the usual instruction at this office 
while on privilege leave, and since joining his appointment has worked very creditably, 

Coimbatore , — The work at this observatory has been satisfactory throughout the year. The 
barometer and thermometers were in good order, and no new ones required. The anemometer is 
worn, and needs replacing, but its position is not satisfactory : and pending the construction of a 
staging on which the new instrument can be placed, the old one has been recorded. The assistant 
has reduced his observations regularly and carefully, and has been allowed to remain in the service 
a few months longer, though, his age now necessitates early retirement. 

Cuddapah , — A new third class observatory was started at this station on the 23rd of March 
1884. A thermometer shed of the usual dimensions and design, together with as many instru- 
ments as were available from this office, were sent in charge of T. Vythianatha Iyer, first 
assistant, who, with the aid of the Executive Engineer, saw the shed erected, placed the thermometers 
in the cage, and taught an assistant the duties required of him. On the 25th of March I inspected 
this observatory myself, and was very well satisfied with all the arrangements, The, shed occupies 
a good open position at the east end of the hospital compound, and there are fortunately neither 
trees nor buildings near enough to have any effect upon the readings of the instruments. As there 
were no good barometers, or sun and grass thermometers in store at Madras, the Meteorological 
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Reporter to the Government of India was requested to furnish these instruments from Calcutta, 
but they had not arrived at the time of my inspection. The medical officer in charge showed me 
the room in which he proposed placing the barometer, a very suitable one in every respect, and 
the instrument has since been received and placed there. The height of the cistern of the barometer, 
as ascertained by the Executive Engineer, is 433-36 feet above mean sea-level. The assistant 
appointed to take the observations is a man who can give his whole time to the meteorology, and 
will not be liable to be changed. The system of employing men who have other duties to perform 
and are hkdy to be transferred, has proved very objectionable and detrimefttal to one or two observa- 
tories of this Presidency, and, as there are numbers of applicants for vacant posts, I find no diffi- 
culty in getting assistants upon Rs. 15 per month. No anemometer ' is in use at this station at 

st?nT ’^1^T -rr't instrument on the roof of the hospital, an inexpensive 

nf S r T T a 1 necessary, and I hope this will soon be ready, and the records 

or all the instruments rendered complete. 

Kurnool.^Vii^ work at this third class observatory was carried on steadily till October 188'^ 
when the telegraph master was transferred, and a native postmaster, who had received no instruc 
tions regarding the observations, took charge. Since then the maximum readings of the thermo- 
meter have been unreliable, and the whole work deteriorated. Postmoster V. Venhataseshaxxa 
has applied to me to be allowed to resign his meteorological duties, and as soon as a new assistant 
now under instruction at my office, is qualified, he will relieve the present postmaster. As the new’ 

assistant will have no other work, I shall he able to report more satisfactorily regarding this observ- 
atory in future reports. j b s 

thermometer occurred from the 5th of March 
1883 till the 4th of June, when another was supplied, but with this exception there has been no 
change in this observatory during the year. 

_ Mangalore^TY.. work of this observatory has been carried on without interruption throughout 

ffie year, and the instruin^ents appear to have been kept in good order, and no new ones required 

Weeffiy records of the observations are forwarded to me by the telegraph master in charge. 

work at this observatory has been carried on without any breaks in the 
record., bul the b.rometr.c reading;, were evidenUy wrong £„r sdme toe, and though a new 
instrument was supplied from Calcutta in March of this year, there has been little improvement The 
asststant only reduced h,s observations for two or three ntonths during the year, and even then they 
were so .noorrect that I had to set the Madras MeteorologioM' OiSce assistots to do the work over 
ag tn for those months. S.nce March his salary has been reduced to half, but even this has faii.d to 

MingZr'’”'''™”'"’ “ ■" ““ I" »P«"eded by a more competent and 

_ Mercara -m new instruments were needed at this observatory, and the work has been carried 

ZlLd m t^r - -sularly 

^^^«/«^m.-The observations were carried on' without any interruption throughout the year 
and the instruments appear to have been in good order. During heavy rain thl reading^ of 
e grass mininum have occasionally exceeded those of the wet minimum by a degree or even 
more. The assistant has worked well, reducing his observations more carefully Ln fofmerly 

.S-a/m.a-This observatory has kept its good reputation throughout the year. No new instru 

re:^uT«;; 7 fh;s“:^:j^ “““ “ 

i-^cawaf^rdriJagf—This observatory was inspected on the I 7 th of March last T if a fc 

armngementofffie thermometers, exchanging thethermomeLboardhithertotouitor^ 

Sen'^uX^myTarr^The “ow used at all the observatories visited since the bepartment has 

d«..abMub.tobe-mcdicsr.r„“r;\:^ 
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instruments were clean and in perfect order. The shed will require renovating and painting before 
long, and the railings which enclose the raingauge and radiation thermometers will be better 
extended right round the shed to prevent cattle when grazing near, from making an occasional meal 
of the thatching from the roof (an estimate for this little improvement had been submitted to me 
prior to my visit), and I understand the assistant has frequently had to watch the shed to prevent this 
from occurring. With the exception of the dry maximum thermometer, which was replaced by another 
in December, and the sun maximum thermometer broken in January, the remaining instruments were 
in good order throughout the year. The observations have been carefully and accurately reduced by 
the new assistant since his appointment, and this observatory, formerly the worst, now^ ranks as one 
of the best in the Presidency. 

Trichinopoly ^ — The observations of this second class observatory have been carried on without 
any breaks all through the year under report, but the continued obstinacy of the assistants in not 
furnishing this office with the reductions till many months have elapsed is still a source of complaint, 
and has even delayed the publication of this Annual Report, as the table of yearly means and 
extremes cannot be completed until all the registers from up-country observatories have been received 
and revised. 

Wellington , — No changes have been made in any of the instruments In use at this observatory, 
and the work has been carried on satisfactorily throughout the year, with the exception of three days 
in December, the 8th, gth, and loth, on which occasions the records w^ere missed, owing to the indis- 
position of the acting assistant during the absence, on leave, of Serjeant BrownselL As the medical 
authorities required the room which had hitherto been given up to the assistant as a meteorological 
office, and in which the barometer had been kept, this instrument was removed to another room on 
the samtj floor, at the back of the hospital after the lo P.M. reading on the 31st of January. 

The general work of the observatories of the Madras Presidency has been satisfactory during the 
year. With the exceptions of Cochin and Kurnool there have been no changes in the assistants. 
The observations have been reduced, some partially and others completely, by all the assistants, ex- 
cepting the one at Masulipatam, and since the commencement of 1884 I am pleased to be able to 
report a still further improvement with regard to the registers. It has, however, been a difficult mat- 
ter to get the assistants drawing the higher rate of salary to complete their work, and the inaccuracy 
of some of the figures at first necessitated complete revision at my office. 

The list of new instruments supplied is considerably smaller this year when compared with that 
in last year’s repoi-t. 

* ^ * # 4 * 

The establishment of the Madras Meteorological Office has been increased by the sanction of a 
copying clerk, a very necessary addition, and one that will enable me to keep the work up to date 
in future. The following is the present staff employed at my office 


T. Vythianatha Iyer 

. 

. First Assistant 

N. E, Kangayam Pillay , 

. 

. Second „ 

N. Narayansawmy 

. . . 

. Third ,, 

David John .... 

. 

. Fourth „ 

Bungaroo ..... 

. 

. Peon. 


Revenue Board Rain Reports have been received as usual by the Government Astronomer, ancf 
the results tabulated in the Supplement to the Fort St, George Gazette * -jf- 

* * * The rain stations have not yet been handed over to the Meteoro- 
logical Reporter. . 

ELIZABETH ISIS POGSON, F. R., Met. Soc., 
Meteorological Feporter to the Government of Madras 

Meteorological Office, 

Madras j I ^th July 1884^ 

m 



List of Officers in charge and Assistants in the Madras Presidency, Meteorological Department, in the official year iSSp-84. 
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APPENDIX H. 


on the Administration of Metier ological Observatories in British Burma by the Sanitary 

Commissioner, 


During the year all the Observatories in the province were inspected by mO' 

2nd class, Rangoon, on 12th February 1884. 

3rd class, Bassein, on 13th and 14th June 1883. 

3rd class, Thayetmyo, on 12th October 1883. 

3rd class, Moulmein, on 20th December 1883. 

3rd class, Mergui, on gth December 1883. 

3rd class, Toungoo, on 2nd August 1883. 


The position of the last-named has since my inspection been changed from the Military Hos- 
pital Compound to that belonging to the Civil Dispensary, 

All records were found up to date and appeared to be accurately kept. 

Instruments, with the following exceptions, were clean, well-placed, and in good working order 

At Ranpon the clock-work in connection with the anemograph had stopped since lo A.M on 
the day of inspection. The observer explained that cockroaches and other vermin constantly get 
amongst the paring and bring the clock-work to a standstill. Such alterations were recommended 
as, IS hoped, will prevent a recurrence of similar accidents. The wind-vane appeared to be work- 
ing stiffly, and an officer of the Public Works Department was asked to put it to rights 
replated^^"'^'" radiation thermometer had been broken by a monkey. It has since been 

At Mergui the grass radiation thermometer had been broken by a piece of bone believed to 
have been dropped by a crow or other large bird. 

At Moulmein, the grass radiation thermometer had been accidentally broken. 

The accompanying lists show- 

id:) The Superintendents and Observers for the year. 

{b) The instruments issued to each Observatory.* 


Rangoon, 
^th fuly 188^, 


D. SINCLAIR, M.D., 

Sanitary Commissioner, British Burma. 


* This is incorporated in the general return in Appendix K, 
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APPENDIX HII. 


Return showing the names of Superintendents and Observers of the Meteorological Observatories 
in the Province of British Burma for the year 1883-84. 


Name of Station. 

Designation of Officer. 

Name and Rank of Officeir. 

Term of Service. 

/ 

Superintendent 

Surgeon-Major H. Johnstone, M.D. 

From 

22nd April 1880 to 27tli August 
1883. 


Offg. Ditto . 

Ditto 0. Baker 

}9 

28th August to 27th November 
1883. 


Ditto . 

Ditto H. Johnstone, M.D. 

» 

28th November and 29th Nov- 
ember 1883. 


Offg. Ditto . 

Ditto 0. Baker 

}> 

30th November 1883 to 15th 
January 1884. 

Rangoon . 

Superintendent 

Ditto H. Johnstone, M.D. 


1 6th January to 31st March 
1884. 


Observer 

G. E. Wales 


ist August 1882 to 31st March 

1884. 


Assistant Observer . 

Meh Nego 


1st December 1882 to 15th 
September 1883. 

\ 

Ditto 

0. White . . . . • 

if 

1 6th September 1883 to 31st 
March 1884. 


Superintendent 

Surgeon S. H. Dantra, M.D. . 


1st November 1881 to 31st 
March 1884. 

Basseln . J 

Observer 

Moung Hpay .... 

>9 

14th February 1883 to 31st 
March 1884. 

/ 

Superintendent 

Surgeon O. Baker . • • 

a 

1st April to 25th August 1883. 


Ditto 

Ditto E. P. Frenchman 

99 

26th August 1883 to 26th Feb- 
ruary 1884. 

Thayetmyo . / 

Ditto 

Ditto Charles W. E. Foster 

it 

27th February to 31st March 
1884. 


Observer 

Mirza Mahomed Tjphya Begg, 31*4 
Class Hospital Assistant. 

>9 

Ist April to 31st December 1883. 


Ditto . 

1 

Alla Been, 2nd Class Hospital As- 
sistant. 

99 

xst January to 31st March 
1884. 

Moulmein . A 

1 

Superintendent 

Surgeon-Major W. F. de Fabeck, 
M.D., Civil Surgeon. 

1 Throughout the year. 

( 

, Observer 

F. St. Hilbert, Hospital Assistant . 

) 


, 

Superintendent 

Hospital Assistant Rajub Ally 

From 

ist to 13th April 1883. 

Mergui . • \ 

Ditto 

Uncovenanted Medical Officer, Paul 
George Paul. 

99 

14th April 1883 to 31st March 
1884* 


Observer 

Moosajee 

99 

ist April 1883 to 31st March 
1884* 


Superintendent 

Surgeon Maurice Smith 

99 

I St April to 30th July 1883. 

Tounghoo * . ( 

Ditto 

Ditto P. W. Dalzeli . , 

99 

31st July to 31st March 1884. 


Observer . * 

I St Class; Hospital Assistant M. 
Baboo Pillai. 

99 

ist April 1883 to 3l5t March 

1884. 


D. SINCLAIR, M.D., 


Sanitary Commissioner, British Burma. 
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APPENDIX I. 


Return of the Stock and Issue of Instruments for the year 1883 


■84. 


Instruments* 


Van Rysselberghe’s meteorograph 

Barometers, observatory, Fortin’s principle 
Kew principle * 
mountain, portable tripod (Adie) 
marine, Kew principle 
Newman’s, large standard 
do* small standard 
Negretti and Zambra (various) . 


Do. 

Do. 

Do. 

Do. 

Do. 

Aneroids .... 

Thermometers standard with attached scales 

without attached scales (chemical) 
for hygrometers (Kew pattern) 


Do. 

Do, 

Sling thermometers . . . 

Thermometers, maximum, for shade 
Sun thermometers not in vacuo 
Thermometers minimum for shade 
1^0. cJo radiation , 

Six’s thermometers 
Thermometers, solar, in vacuo 
Frankland’s sun thermometer 
Ponillet’s pyrheliometer , 

Stewart’s actinometers (thermometers for) 
Lenses for actinometers 
Hodgkinson’s do. 

HerschelPs do. 

Regnault’s hygrometer 
DanielFs do. 

Halleur’s do. 

Boiling point thermometers 
Pocket spectroscopes (Browning’s) 

Wind vanes 
Anemometers . 



In Store on 
ist April 
1S83. 

Eeceived 

1883-84. 

Issued 

1883-84. 

. 

I 

• •• 

• #« 


8 

5 

5 


3 

28 

23 


18 

5 

II 


22 

I 

14 


2 

... 

... 


3 

3 

4 


7 

2 

f ' 

5 


19 

2 

2 


20 

... 

3 


I 

• • « 

... 


80 

52 

63 


10 


... 


123 

16 

51 


2 

... 

... 


52 

44 

46 


31 

25 

33 


... 

6 

... 


38 

33 

13 


• t* 

6 

1**= 


1 


... 


... 

12 

12 


... 

3 ‘ 

3 


2 

• « i 

... 


I 




3 


... 


10 

• • « 



5 




6 

I 



2 


... 

* 

17 

14 

23 





43 
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Return of the Stock and Issue of Instruments for the year i88;^-84 — continued. 


Instruments. 

In Store on 
1st April 
1S83. 

Received 

1883-84. 

Issued 

1S83-84, 

Beckley’s anemographs . . , . . ...... 

2 

t »i 


Raingauges (Symons’ and Glaisher’s) ........ 

6 

37 

33 

Measure glasses for do. .... ...... 

18 

72 

55 

Reading lenses . * • • ’ • 

3 

I 

3 

Sun thermometer stands . ... . . ..... 

20 

» •• 

6 

Radiation pads 

3 

5 

8 

Thermometer cages ............ 

4 - 

27 

28 

Do. for ships .... ....... 

15 


... 

Prismatic compass ............ 

I 

... 

... 

Sand glasses (3 minutes) ........... 

5 

80 

39 

Sunshine recorder ..... ....... 

. I 

..4 

• • » 

Bull’s eye lantern ..... , . ..... 

I 

»•« 

... 

Salinometers ...... ....... 

36 

. » • 

•• • 

Common thermometers, brass scales ......... 

28 

, , , 

I 

Clocks 

2 

8 

8 

Watches , 

» ft t 

2 

I 

Spirit level ............. 

I 

. . 4 

. 4 . 

Flick’s barograph ............ 

I 

.** 

4.4 

Thermograph with Negretti’s and Zambra’s sets of recording thermometers . 

I 

... 

4.4 

Sundials ..... 


2 

2 

Magnetic compasses (pocket) 


4 

4 


APPENDIX K, 


Return of the Instruments issued to each Observatory in 1883-84, 
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Return of the Instruments issued to each Observatory in 1883-84— coniA. 


S 

Ou 


Cash**! 

MERE. 


IS / 

tn \ 
w 1 


■ <Q 
. O ( 

2; 

03 


Stations, 

1 Barometers. 

Hygro- 

meters. 

Dry maximum thermo- 
meters. 

Minimum 

THERMO- 

METERS. 

Radia- 
tion THER 
MOMETERS 

Anemometers. 

Wind Vanes. 

Rain-gauges. [ 

Measure-glasses, 

Lenses. 

Clocks. 

w 

rd 

C 

oS 

CO 

Stands for sun thermome- 
ters. 

Pads for grass radiation 
thermometeis. 

Cages. 

Standard thermometer. 

Compasses. 

Sundials. j| 

Dry bulb. 

Wet bulb. 

6 

Q 

Wet. 

Solar. 

Grass. 

Leh . . . . 




I 














— 

— 























... 

I 

Kailang , > . . 














I 








Lahore ..... 

... 



... 



2t 

It 













I i 

Mooltan , 


























... 

... 


1+ 

... 

... 





I 

if 







Dera Ismail Khan . 








T + 


















... 



... 

14: 


... 

... 

... 

... 


If 

... 


‘ — 




Peshawar . . , , 




... 



If 















Rawalpindi 


... 


... 










j* 

I* 







Murree . 























i 



... 



... 

zX 

if 

It 


... 










Sealkot . 























*•* 



... 


if 

... 

If 

... 

... 


... 

... 


If 







Ludhiana . . ^ 




If 


4 

... 

... 







If 







Sirsa , . 


























... 


... 

... 

... 


... 



«... 

... 

It 







Delhi 























... 


««. 

... 


... 

... 

... 

... 



... 

... 

... 

If 







■Simla • . . . 




1 


















fMuir College 




1 

I 












... 

r. .• 




Allaha,bad < » r , 

j New observa- 













... 

... 

... 







\ tory . 






















Meerut * . . , 













... 


... 

... 



3 § 


... 


... 



«»« 



... 

... 

... 

... 


... 


... 

1 







Agra .... 




... 

... 



I 

I 













Roorkee .... 

I 





















Mussooree 




1 












• •• 






Lucknow 







I 










• •• 





Ranikhet , , 

















... 






... 




... 


... 



... 


... 



I 







Bareilly , 





















... 1 

Chakrata 













... 


I 

... 












... 

I 








_ 







Benares - . . ^ 

... 



... 




I 







I 

I 






, i 

Gorakhpur 


















... 



**■ 1 

Jhansi . , , 
















... 






Sibsagar , . 




I 











' I 

... 







... 




.» 







I 

I 









Dhubri . , 





















... 


... 



... 

; .... 

... 

... 

' I 


... 


... 










Silchar 








I 














Purneah . , , , 








I 






' **' 

I 

■ ... ; 


... 


... 

... : . 

Burdwan . , ^ 















I 

... 











*** 


... 

... 

... 






I 


I 





Darjeeling (St. PauTs 






















School) • . . . 

... 



... 


.. 
















Durbhanga , . , 

... 














X 




... 

.... 


Patna . , ^ 








1 









'**' ■ 

.... 



; 


Ill 




' -v 


... 


Ill 

• 




i ... ' 

T 






... 1 


Remarks. 


1 2 thermometers for 
actinometers and three 
lenses lhave been sent 
to Mr. Hennessey at 
Mussooree for veri- 
fication. 


* New Instruments. 


t Substituted for old 
ones. 

X Substituted for broken 
ones. 


§ For ground observa- 
tions. 


I To replace defective 
instruments. 



Central Pro- 
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Return of the Instruments issued to each Observatory in 1882-S4 — contd. 






Hygro- 

meters. 

0 

s 

u. 

D 

Minimum 
T H IS RM 0- 

METEUS. 

Ra.dia- 

TIONTHUR- 

MOKETERS. 








05 

S 

0 

c 

0 


tn 

V. 

05 

05 



Stations. 


Barometers. 

Dry bulb. 

jn 

CU 

& 

Dry maximum 
meters. 

Dry. 

0 

Solar. 

Grass. 

Anemometers. 

Wind Vanes. 

in 

05 

b/3 

3 

b/3 

.CJ 

*c3 

Measure-glasses. 

Lenses. 

Clocks. 

Sand-glasses. 

Stands for sun the 
ters. 

Pads for grass ra 
thermomete 

05 

b/) 

0 

B 

0 

a 

05 

43 

TJ 

w. 

cd 

Td 

13 

ij 

Compasses. 

Sundials. 

Hazaribagh 











I 













Jessore 










.. 









I 





False Point 



I 



... 







... 




I 







Chittagong 

Saugor Island 

Gopalpore 








I 









... 


1 




... 










... 

I 













Balasore . 



I 

I 

I 

I 

I 



... 


I 

I 

I 





... 





Midnapore 



I 

I 

I 

I 

I 




I 

I 

I 

X 






... 




Raneegunge 



1 

I 

J 

I 

I 

... 


... 

I 

I 

I 

I 


I 



... 




... 

Noakhally 



I 

I 

I 

X 

I 

M. 


... 

I 

I 

I 

I 









... 

Burrisaul 



I 

I 

1 

I 

I 


... 


X 

I 

I 

I 




... 





... 

Serajgunge 



I 

I 

1 

X 

1 



... 

I 

X 

1 

I 

... 


... 

* i ► 






Commillah 



I 

I 

1 

I 

1 

... 


... 

1 

I 

X 

1 





... 

... 




Furreedpore 



1 

I 

I 

I 

I 




I 

1 

I 

1 





... 





Mymensing 

. 


I 

3 

2 

I 

I 




I 

X 

X 

I 



... 


... 





Rampore Beauleah’ . 


I 

I 

I 

I 

I 

... 


... 

X 

I 

I 

I 

i 






... 


... 

Dinagepore 



I 

l 

I 

X 

I 

... 


... 

I 

I 

I 

X 

I 

I 

... 

... 

... 





Rungpore 



r 

i 

t 

1 

2'!' 

... 



I 

I 

X 

I. 

... 

... 



... 

... 

... 



Julpigoree 



I 

I 

I 

I 

1 

... 


... 

1 

1 

X 

1 





... 





Bhdgulpore 



I 

I 

I 

1 

I 

... 


... 

I 

I 

I 

1 



... 


... 

... 




Chupra . 



I 

I 

I 

X 

1 

... 



I 

I 

1 

I 



... 


... 


... 



Motihari . 



2 

I 

I 

3 

X 




I 

I 

I 

I 



... 

... 

... 

... 




Buxar 



I 

I 

I 

I 

I 




X 

1 

1 

I 


... 



... 

... 

... 



Arrah 



I 

I 

I 

I 

I 




I 

X 

I 

I 






... 



... 

Dehree . 



I 

I 

I 

'l 

X 



... 

I 

I 

X 

t 










Nya Doortika 



I 

I 

I 

X 

I 




I 

I 

I 

I 





... 




... 

Ranchee , 



I 

I 

I 

X 

1 

... 



I 

I 

I 

I 



... 




... 



Chyebassa 



I 

i 

I 

I 

I 




I 

X 

I 

X 


... 

... 



... 




Nagpur , 



... 




I 









... 

... 


... 





Jubbulpore 



3 


... 


X 

... 


... 



... 




... 


... 





PAchmarhi 










3 




I 



* . > 


... 




... 

Saugor . 





... 





... 






... 

I 






... 

Hoshangabad 



I 


... 





... 






... 

I 


... 




... 

Khandwa 








... 





... 




X 



... 


... 

... 

Seoni 



... 





... 






... 



X 





... 

*... 

Raipur 



I 


I 



I 

... 

... 

■■ I 


... 

... 



I 


... 





Sambalpore 



I 







i** 







... 






... 

Chanda , 








... 


... 

I 



I 



- 


... 




... 


Remarks. 


* To replace defective 
instruments. 


t One out of order in 
transit* 
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Return of the Instruments issued to each Observatory in 1882-84 contd. 







0 

Minimum 

Radi A- 








(0) 





— 






METERS- 

B 

Thermo- 

ITONTHER. 








S 

.2 












0) 

METERS. 

MOMETERS 








s 



u 

t) 














1 








CD 

0 


s 




Province. 

Stations. 


j Barometers. 

1 Dry bulb. 

1 Wet bulb. 

Dry maximum 
meters 

6 

Q 

Wet. 

Solar. 

Grass. 

1 Anemometers. 

Wind Vanes. 

Raingauges. 

Meas u re-glasses 

Lenses. 

Clocks. 

Sand-glasses. 

Stands for sun t] 
ters. 

t/i "oJ 
tfi si 
Rj S 

U 0 
bDg 

QJ 

'+-< 4J 
t/i 

1 

Cu 

Cages. 

s 

<u 

a 

C 

ij 

CO 

Compasses. 

Sundials 

Remarks. 


Chikalda 



... 

... 



















* In lieu of one out 

w 1 

Akola 



... 



... 


I* 

... 




... 

I 

1 ^ 








order. 

«( 

Amraoti . 



... 

... 

... 






... 

... 



... 









Cen- 

) 
























TRAL 

India 

> Indore . 





... 



... 

... 

... 


... 



I* 




... 



... 


< 1 

Bickaneer 


... 


... 

I# 

... 

... 

... 

It 

... 













t In lieu of one broken. 


Sambhar 




2 




I 
















D \ 

















... 

... 




... 

... 


^ i 

Ajmere , 





... 



... 

1 






• 4» 

I 









Pachbudra 















2t 








t One watch and one 









... 






... 





... 


... 


Jacobabad 





I# 



... 

... 






... 








clock. 


Hyderabad 


... 



1* 


... 


It 

I* 


... 













Kurrachee , 





... 


... 


It 
















Bhuj 



... 


... 

If 


... 

... 
















Deesa , 




... 

... 

... 


... 

It 

... 















Rajkot . 


• •• 



... 









I 










2 / 

Malegaon 


... 

... 


... 




If 















° 

(X) 

Poona , , , 


... 

... 


... 

... 

... 

... 

It 

... 



It 

• •• 

... 










Sholapur (old obsy.) . 






... 


... 

If 

... 




... 

... 

l§ 


... 





§ In lieu of one stolen* 


„ (new „ ) . 


I 

I 

I 

1 

I 

1 

I 

I 

I 


I 

I 




I 

2 



I 




Belgaum . , 

Ratnagiri , , 

Karwar . 


... 

... 

... 

... 


it 

... 

... 




: 

... 

2* 


... 

1 * 



... 

... 



, Baroda . 


I 

1 

I 

1 

I 

I 

I 

I 

I 

... 

I 

I 



I 

I 

2 



I 




. Bellary . * 


... 

... 




1 

I 
















Trichinopoly , 

Masulipatam ♦ 


I 

... 



... 



... 

1 

... 



... 


I 

... 



... 

... 

.... 




Madura . , , 


... 

I 

I 












I 








d 

PeJ 

Salem 


... 



... 



... 








1 








0 

u 

Coimbatore , 



... 

... 

... 

... 




... 






I 








Q 

K 

<) 

o( 

tn \ 
> 

Wellington 

Negapatam 


1 


... 

... 

... 



... 

... 

... 





1 

... 



... 

... 



Bangalore , 


































*'* 


... 



... 


1 

... 



... 

... 

... 


w" 

<1 

Kurnool . . , 




... 

... 

... 

I 

1 I 

I 


... 

... 




I 








K 

0 

Cnddapah , » 



.1 

I 

I 

I 

I 

I 

1 

... 

I 

I 

I 


... 


I 

I 






: S 

Rajam undry , „ 


i 


... 

... 



I 

1 
















Secunderabad ♦ , 


... 



I 

... 


I 

















Mercara . , . 


... 

... 













I: 









Amini Divi , , 



:... 

... 

... 





I 







: 


... 

... 

... 





Burma. i Province, 
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Return of the Instruments issued to each Observatory in 1883-84 — concld. 


Stations. 






Rangoon . . . , 

Thyetmio 

Bassein .... 

Tounghoo 

Moulmein 

Mergui ..... 
Port Blair , 

Nancowry 

Alipore . • . . 

F. L. V. Planet 
Dehra (Forest School) 
Ajmere (Forest Dept.) 
Makhla .... 
Mominabad 
Erinpura 
Lohardugga 

Cuttack (Tributary Mehals) 



Hygro- 

meters. 

hermo- 

Minimum 

THERMO- 

METERS. 

Ra-dta- 

TION THER- 
MOMETERS 








0 

a 

0 

a 

u, 

n 
.2 
cd ^ 
'rg M 


tn 

<u 




1 Barometers. 

Dry bulb. I 

£ 

-Q 

(U 

Dry maximum 
meters 

Dry, 

1 

Solar. 

Grass, 

Anemometers. 

Wind Vanes. 

w 

4) 

£5/) 

3 

b/3 

c 

‘c3 

w 

OL) 

OT 

'bn 

D 

w 

c3 

VrH 

teZ 

Lenses. 

Clocks. 

OJ 

w 

If) 

cij 

T/0 

XJ 

c 

cd 

OQ 

Stands for sun the 
ters. 

Pads for glass ra 
therm ometej 

Cages. 

a 

0 

a 

OJ 

X! 

T3 

Ui 

cd 

"tJ 

c 

cd 

09 

Compasses. 

Sundials, 

Remarks. 




I# 


I# 


I 

... 

I 



... 


I 

I 


... 





^ Replacing those stolen 
from observatory. 








X 







I 











... 




I 









I 












1 

I 















I 

I 


I 

I 

I 

... 

If 

... 

it 








I 





t Frankland’s sun ther- 
mometer. 

J Beckley’s self-register- 
ing anemometer. 


2 

2 

2 

2 

2 












2 








... 

I 






I 

I 


... 







...1 





... 

... 

... 





I 

I 

t 

I 

I 

I 

... 





... 






APPENDIX L. 


List of Recipients of the Publications of the Meteorological Office. 


Adelaide . . . . . 

Meteorological Observatory. 

Agra ..... 

The Editor of the Delhi Gazette. 

Ajmere ...... 

Chief Commissioner of Ajmere. 

Akola ..... 

Sanitary Commissioner for Berar. 

Algeria 

Director of the Meteorological Service of the Ecole des Sciences d’ Alger. 
Secretary to the Government, North-Western Provinces and Oudh. 

Department of Revenue and Agriculture, North-Western Provinces and Oudh. 

Allahabad . . . , . ^ 

Meteorological Reporter, North-Western Provinces and Oudh. 


Sanitary Commissioner, ditto ditto. 

Editor of the Pioneer. 

The Accountant-General, North-Western Provinces and Oudh, 

Amsterdam ..... 

Royal Academy of Sciences. 

Bangalore , . . , f 

Chief Commissioner, Mysore and Coorg. 

1 

Batavia, Java • . . • 

Conservator of Forests, Mysore and Coorg. 

1 Meteorological Observatory. 

Berlin , . . 

Ditto Institute. 

Secretary to the Government of Bombay. 

B embay . . . . 3 . 

Meteorological Reporter for Western India. 

Colaba Observatory, 



lOO 


List of Recipients of the Publications of the Meteorological Office — continued- 


Bombay — contd. 


Brisbane, Queensland 

Brussels 

Budapest!! 


Calcutta 


Cambridge 

Cambridge, Massachusetts 
Cape of Good Hope 
Carlsruhe, Baden, Germany 
Chemnitz 

Chatham - , . ^ 

Christiania 


Colombo 




Sanitary Commissioner with the Government of Bombay. 

Bombay University. 

Asiatic Society of Bombay. 

Sassoon Mechanic’s Institute. 

Geographical Society of Bombay, 

Editor of the Bombay Gazette. 

Ditto Times of India, 

Elphinstone College. 

Observatory. 

Royal Academy of Sciences. 

Observatoire Royal. 

Observatory, 

Secretary of State for India (through Revenue and Agricultural Department), 
Secretary to the Government of India, Revenue and Agricultural Department. 


Ditto 

ditto 

Home Department. 

Ditto 

ditto 

Public Works Department. 

Ditto 

ditto 

Foreign Department. 

Ditto 

ditto 

Department of Finance and Commerce, 

Ditto 

ditto 

Military Department. 


Private Secretary to His Excellency the Viceroy. 

Secretary to the Government of Bengal, Revenue Department. 
Meteorological Reporter to the Government of Bengal. 

Surveyor General of India. 

Superintendent, Geological Survey of India. 

Sanitary Commissioner with the Government of India. 

Ditto ditto ditto Bengal. 

Superintendent, Botanical Gardens, Calcutta, 

Inspector-General of Forests, with the Government of India. 

Surgeon-General ditto ditto. 

Asiatic Society of Bengal. 

Indian Museum Library. 

Calcutta University. 

Presidency College. 

Public Library. 

Editor of the Calcutta Remew. 

Ditto . Statesman and Friend of India. 

Ditto Englishman, 

Ditto Indian Daily News. 

Ditto Hindu Patriot, 

Ditto Indian Agriculturist.] 

St. Xavier’s College Observatory, 

The Alipore Observatory. 

Mint Master. 

Indian Association for the Cultivation of Science. 

University Library (through H.M.’s Secretary of State for India), 

Harvard University. 

Astronomer Royal, 

Bureau fiir M^teorologie und Hydrographic. 

Royal Meteorological Institute. 

Royal Engineer’s Library (through Revenue and Agricultural Department), 
Norske Meteorologiske Institut, 

Royal Observatory. 

Editor of the Ceylon Times, 

Ditto Ceylon Observer, 

Surveyor General of Ceylon, 
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List of Recipients of the Publications of the Meteorological Office — ^continued. 


Constantinople 
Copenhagen . 

Cordoba 

Darjeeling 

Dehra Dun 

Dharwar 
Dublin . 

Dacca . 

Edinburgh 

Ellichpore 

Goa 

Greenwich 

Guatemala 

Hamburgh 

Havana 

Hong-Kong 

Indore . 

Iowa, U. S. 

Jeypore 

Jubbulpore 

Katmandu 

Khandwa 

Kit;iingen, Bavaria 

Kurrachee 


Lahore , 


Lisbon . 


London 


Madras . 


■( 


Observatoire Imperial Mdteorologique, 

Danske Meteorologiske Institut, 

Royal Danish Academy of Sciences. 

Meteorological Office. 

Conservator of Forests^ Government of Bengal. 

Editor of the Indian Forester^ 

Superintendent, Great Trigonometrical Survey. 

Conservator of Forests, Bombay, Southern Division. 

Royal Dublin Society. 

Dacca College. 

Scottish Meteorological Society. 

Astronomer Royal for Scotland, Royal Observatory. 

Assistant Conservator of Forests, Melghat Division. 

Royal Observatory. 

Astronomer Royal, Royal Observatory. 

Observatorio Meteorologico del Institut Nacional de Guatemala. 

Nord Deutsche Seewarte. 

Real Collegio de Belen. 

Observatory. 

Agent to the Governor General for Central India in charge of the Residency. 
Iowa Weather Service. 

Maharajah’s Observatory, 

Civil Surgeon of Jubbulpore. 

Resident at Nepal. 

Civil Surgeon of Nimar. 

Dr. Emil Von Schlagintweit. 

Conservator of Forests, Bombay, Sind Division, 

Secretary to the Government of the Punjab. 

Meteorological Reporter ditto ditto. 

Sanitary Commissioner ditto ditto. 

Conservator of Forests ditto ditto. 

Editor of the Indian Public Opinion^ . 


j Observatoire de Infante d’Luiz. 

I Academy of Sciences. 

/ Meteorological Council. 

Royal Society, 

Royal Asiatic Society (through H'.M’s Secretary of State for India). 
Society of Arts. 


Institution of Civil Engineers. 
Royal School of Mines. 

Royal Meteorological Society. 
Admiralty Library. 

United Service Museum. 


\ 

f 






British Museum (through H. M.’s Secretary of State for India). 


Editor of the 

Philosophical Magamns* 

Ditto 

Athenceum^ 

Ditto 

Nature, > 

Ditto 

Syrnon^s Monthly Meteorological Magazine. 

Ditto 

Westminster Review, 

Ditto 

Quarterly Review, 


Secretary to the Government of Madras. 


ditto Public Works Department. 

Meteorological Reporter to the Government of Madras. 

Government Astronomer, Madras. 

Sanitary Commissioner, Government of Madras, 




102 


List of Recipients of the Publications of the Meteorological continued. 


Madras 


Madrid 
Magdeburgh 
Manchester 
Manila . . 
Mauritius 


Melbourne^ Victoria 

Mexico . 

Milan ♦ 

Munich * 




Nagpur * ^ , 


Naini Tal 


New Haven, Connecticut 

• i 

New York, U. S. . 


N owgong- Raj shahy e 


Ootacamund . 

■ ■{ 

Oxford .... 

j 

Paris * . . . 

• -t 

r 

. . -( 

Perpignan, France 

( 

Perth, W. Australia 


Pesaro, Italy . 


Philadelphia . 


Poona . 


p--- Bohemia 



Rome 


Madras University. 

Editor of the Madras Times, 

Ditto Madras AthencBum, 

Ditto Madras Mail, 

Superintendent, Government Central Museum. 

The Agricultural Reporter, Government of Madras, Saidapet. 

Surgeon General, British Medical Department, 

Ditto Indian Medical Department, 

Master Attendant of Madras. 

Conservator of Forests, Northern Circle. 

Royal Observatory. 

Principal of the Observatory of the Magdeburgh Zeitung, 

Literary and Philosophical Society. 

Meteorological Observatory. 

Meteorological Society. 

The Observatory. 

University Library. 

Public Library. 

Central Meteorological Observatory. 

Royal Astromonical Observatory, 

Royal Observatory. 

Royal Bavarian Academy of Sciences, 

Geographical Society. 

The Publishers of the Deutsche Rundschau f Ur GeOgraphia und StaHstik^ 
Chief Commissioner, Central Provinces. 

Sanitary Commissioner Ditto. 

Inspector General of Education, Central Provinces. 

Superintendent, Meteorological Observatory. 

Conservator of Forests, Central Provinces. 

Ditto ditto North-Western Provinces and Oudli . 
Connecticut Academy of Arts and Sciences, 

Editors of the American Journal of Science, 

Central Park Observatory, 

Sub-Divisional Officer. 

Conservator of Forests, Government of Madras. 

Editor of the South of India Observer , 

Radcliffe Library. 

Radcliffe Observatory. 

Observatoire Physique Central de Montsouris. 

Editor of La Nature, 

Physical Observatory, Meudon. 

Bureau Central M6t4orologique, 

Meteorological Society of France. 

Commission Met^rol. des Pyrenees Orkntales. 

Surveyor General. " 

Royal Observatory. 

Franklin Institute. 

Conservator of Forests, Bombay, Northern Division. 

Observatory. 

Civil Surgeon of Raipur. 

Chief Commissioner, British Burma. 

Sanitary Commissioner, ditto. 

Conservator of Forests, ditto. 

Editor of the Rangoon Times. 

Meteorological Office (Ministryof Agriculture). 
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List of Recipients of the Publications of the Meteorological -concluded. 


Rio de Janeiro . . . . 

Imperial Observatory. 

Shaharunpore . . . , 

Superintendent, Botanic Gardens. 

Secunderabad . . , . 

Secretary to the Resident at Flyderabad. 

Shillong . . . . 

Chief Commissioner of Assam. 

Deputy Conservator of Forests, Assam. 

Simla ...... 

Assistant Quarter-Master General, Intelligence Branch. 

Singapore . . . . . 

Principal Civil Medical Officer, Straits Settlements. 

Stockholm ? . , . . 

Nautisk Meteorologiska Byran. 

St. Petersburg , . . ^ 

Observatoire Physique Central. 

Geographical Society of Russia. 

Strasburg ..... 

Imperial University Library, 

Stonyhurst . , . , . 

Stonyhurst College Observatory. 

Sydney ^ 

Observatory. 

University Library. 

Syracuse, Sicily .... 

Royal Meteorological Observatory, 

Tasmania . . 

Royal Society. 

Tiflis, Russia . . . , . 

Physical Observatory. 

Tokei, Japan . . , . 

Imperial Mining Office. 

Imperial Meteorological Observatory. 

Toronto, Canada . . . . 

Magnetical and Meteorological Observatory. 

Turin ...... 

Royal Astronomical Observatory, 

Upsala 

Meteorological Observatory. 

Utrecht 

Royal Dutch Meteorological Institute. 

K. K. Central-Anstalt fur Meteorologie und Erdmagnetismus 

Vienna 

K. K. Geologische Reichsanstalt. 

Imperial Academy of Sciences. 

Dr. J. Hann. 

Vizagapatam . . . . . 

A. V. Nursingrow, Esquire. 

Chief Signal Officer, United States Army. 

Smithsonian Institution. 

Washington, U. S. . . ^ 

Naval Observatory. 

Hydrographic Office. ♦ 

Professor Cleveland Abbe, Signal Office. 

United States’ Geological Survey. 

Wellington, New Zealand 

Observatory. 

Woolwich ..... 

Royal Artillery Library. 

Zi-ka-wei, Shanghai 

Magnetical and Meteorological Observatory. 

Zurich ...... 

Central Meteorological Institute, 


appendix m. 

Presentations to the Library from the ist April 1883 to the 31st March 1884. 


Title of Work. 


Adelaide . 


Algiers . 


Allahabad 


Amsterdam 


Batavia 


Berlin . 


Brussels . 


Bombay . 


Calcutta 


. Meteorological Observatory . -I M^l^^o^^^og’ical observations made at the Adelaide Observatory during the 

year 1880, 


Meteorological Office . 


Royal Academy of Sciences 


I Bulletin Meteorologique du Gouvernement general de I’Algerie: from ist 
March 1883 to i6th January 1884. 

R( 5 sum 4 climatologique, June to September 1SS2. 

iableau recapitulate des quantities de pluie tombdes quotidiennement : June 
to September 1SS2. 

Observations miSteoroIogiques du Reseau Africain, Annee 18S0: stations Alge- 
nennes. 

! Administration Report of the Meteorological Reporter to the Government of 
the North-Western Provinces and Oudh for the year XSS3-S3. 

Sketch of the Meteorology of the year 18S2 in the North-Western Provinces 
and Oudh and Eastern Rajputana. 

f Processen Verbaab 18S1-S2. 

Royal Academy of Sciences . ^ J^-arboek, i^i. 

/ Mededeelingen. Afd Natuurkunde. Tweede Reeks, Deel 

V XVII, 

^efvatory^ ^.nd Meteorological Ob- Rainfall in the East Indian Archipelago, 1S82 (fourth year). 

! Der Sudlichste Gletscher Europa’s. 

Kurze Anleitung zur Anstellung der einfachster klimatologischen Beobach- 
tungen. 

Klima des Brocken. 

Ueber den jahrlichen Gang der Temperatur in Norddeutschland. 

\ Zur Leistungsfahigkeit des compensirten Magnetometers Weber Kohlrausch. 
Royal Meteorologricallnstitute . Preussische Statistik LXXI: Ergebenisse der meteoroloffischen Beobach- 

tungen im Jahre 1SS2. 

/ Bulletins de I’acad^mie Royal des sciences des lettres et des Beaux-arts de 
Royal Academy of Sciences -< Belgique, 3me serie. Tomes I to V, 


Royal Prussian Statistical Bureau 


Royal Academy of Sciences 


Government of Bombay 


Meteorological Office 
Comptroller General 


Geological Survey of India 


Government of Bengal 


( Annuaire 1882 et 1883. 

/ Bombay (^zetteer, Vols. VII, XI, XII (Parts I and II), XIV, XV (Parts I and 

* 1 Nineteenth Annual Report of the Sanitary Commissioner to the Government 
I of Bombay for 18S2. 

V. Report on the Enteric Fever. 

. Brief Sketch of the Meteorology of the Bombay Presidency in 1882. 
r Civil Estimates for 1883-84. 

C Civil Account Code, Volume I, 3rd edition. 

! Records of the Geological Survey of India, Volume XVI, Parts II, III, and IV, 
and Volume XVII, Part I. 

Geological Survey of India, Volumes XII, XIX (Part IV) ana 
XX (Parts I and II). . ' 

{ Report on the external trade of Bengal with Nepal, Sikkim, and Bhutan, for 
the year 1882-83. 

Returns of the rail-borne traffic of Bengal, during the quarters ending 30th 
June and 30th September 1883. * 

Report on the internal trade of Bengal for 1882-83. 


Bulletin of Synopses, Indications, and Facts for September to December 

partment. ^ 
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Presentations to the Library from the ist April 1883 io the 31st March continued. 


Place. 


Donors. 


Title of Work. 


Governrrient of India, Home De- / 
partment — contd, ' 


Calcutta— 


Govornmentof India, Revenue and 
Agricultural Department. 




Inspector General of Forests with 
the Government of India. 


Sanitary Commissioner with the 
Government of India. 

S. R. Elson, Esquire , 

St. Xavier’s College Observatory 


Ram and dry winds computed for different geographical districts 
WaLi^gton 7 January 1881 ; issued by the Chief Sigiial Office, 

Suggestions as to the practical uses of meteorological reports and weather 
maps ; issued by the Chief Signal Office, Washington. ' 

of self-recording meteorological instru- 
ments at the office of the Ch ef S gnal Office. United Stai-r^ 
issued by the Chief Signal Office, Washington ^ America ^ 

Instructions for takinc^ and recording meteorological observations and fnr 

issued by the Chief Signal OffiL, 

The influence of forests upon rainfall and inundations, being an extract frnm 

'ag 7 aite.TaSgffin.''°™‘“^“' by ‘be Chief 

relating to Forest Administration in India, sent 
to the Edinbuigh International Forestry Exhibition of 18S4. 

! Codes of the Financial Department, sixth edition, 18S4, 
^Fcbrimry^^sV^^^^*^^^'^^^” Census of India, 17th 

population enumerated in the Andamans, 17th February 

Report on measurements of the growth of Australian trees on the Nilgiris. 
Keport^of the Census of the Punjab taken on the 17th February 1S81, Vols* 

Report of the Census of Assam for 1881. 

^tion° Central India and statements showing popula- 

Census of North-Western Provinces and Oudh in 1881, sex statistics. 

Census of the Central provinces, 1881, Vols. I and II, 

^ Presidency of Bombay, 

Report of the Census of the Baroda Territories 1881. 

^a^nfol?dhT'i883r”^ North-Western Provinces 

Administration Report upon the Madras Observatory for 1S82. 

^Eras,* Vols.Tto V ^"^perlal Census of 1S81 in the Presidency of 

Report of the Census of Bengal, 18S1, Vols. I to III. 

The Indian Empire Census of i88i, statistics of population, Vol. II. 

Report on the condition and proceedings of the Government Observatory 
Colaba, for the year which ended with the 30th June 1883. ^ 

Su^|estjons regarding Forest Administration in the Hyderabad Assigned 

Suggestions regarding Forest Administration in the Central Provinces. 

Review of the Forest Administration in the several Provinces under the Gov- 
ernment of India, for the year 1881-82. 

Nineteenth Annual Report of the Sanitary Commissioner with the Govern- 
ment of India for 1882. v-ruvcixi 

The Sandheads Sailing Directory. 

Meteorological observations recorded at the St. Xavier’s College Observa- 
tory from January to December 1883. ^ 


0 
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Presentations to the Library from the isi April 1883 to the 31st March 188^ — ^-continued. 


Donors, 


Title of Work. 


Calcutta— . Surveyor General of India . 
Cape of Good Hope Meteorological Commission 


Capodimonte 


Chemnitz 


Christiania , 


Colombo 


Copenhagen 


Cordoba 


Dehra Dun . 


Greenwich 
Guilford (Surrey). 


Hamburgh 


Hongkong 


A. Nobile 

Royal Meteorological Institute . 

Professor Molin • 

Royal University of Norway 

Surveyor General of Ceylon 

Institut Met^orologique Danois . 

, Royal Danish Academy of Sciences 
Meteorological Office 
The Editors 

Trigonometrical Survey of India -j 

Royal Observatory 
A. H, SwintoBj Esq. 

Deutsche Seewarte . . *«! 


. Government of Hongkong 


Iowa . . . Weather Service 

KiiiRLSRUFiE , . Baden Meteorological Observatory. 


Kew 


r G. M. Whipple, Esq., B.Sc. 

t Kew Committee of the Royal So- 
ciety, 

/ Balfour Stewart, Esq. , 

G. J. Symons, Esq. 

Hon’ble Ralph Abercrombie,') 
F-M.S., and William Marriott, >■ 
F.M.S. 3 

Institution of Civil Engineers . J 


I Meteorological Society . 


Meteorological Office 


General Report on the operations of the Survey of India during 1881-S2. 

Report of the Meteorological Commission for the year 18S2. 

Terza determinazione della latitudine geographica del R. osservatorio di 
Capodimonte. 

Jahrbuch des Kongl Sachs Meteorologischen Instituts, 1S83. Erste 
Lieferung. 

The Norwegian North Atlantic Expedition, 1876-1878 (Meteorology). 

Jahrbuch des Norwegischen meteorologischen Instituts 1877 ^ iSSo. Etudes 
sur les mouvements de I’atmosphibre, deuxieme partie. 

The Meteorology of Ceylon in iSSi. 

Bulletin Meteorologique du Nord, February 1S83 to January 1SS4. 

Annuaire Meteorologique pour I’annee iSSr. 

Oversigt, No. 3 of 18S2 and Nos. i and 2 of 1883. 

Annales de la oficina meteorologica Argentina, Tomo III. 

The Indian Forester, Volume X, Nos. i to 3. 

Synopsis of the results of the operations of the Great Trigonometrical Survey 
of India, Vols. XIV to XVI. ^ ^ 

Account of the operations of the Great Trigonometrical Survey of India, 
Vols. I and IX. 

Greenwich raagnetical and meteorological observations, iSSi. 

Data obtained from solar physics and earthquake commotions applied to 
elucidate locust multiplication and migration. 

Monatliche Uebersicht der Witter ung, September 1SS2 to August 1883 and 
year 1882. 

[ Wetterbericht, Nos. 32 to 365 of 1S83 and Nos. i to 60 of 18S4, 

r Meteorological observations recorded at Hongkong from February to Decem- 
) ber 18S3. 

[ Meteorological observations recorded at stations in the colony of Hongkori'** 
for 1st to 14th December 18S3. 

, First and Second Annual Reports for 1876 and 1877. 

, XIV Jahresbericht der Grossherz-Badischen meteorologischen Centralstalion 
Karlsruhe fiir das Jahre, 1882, 

. Composite portraiture adapted to the reduction of meteorological and other 
similar observations. 

. Report of the Kew Committee for the year ending 31st October 1S83. 

. Terrestrial Magnetism. 

. Symons’s Monthly Meteorological Magazine, March 1883 to February 1884. 

. Popular Weather Prognostics. 

I 

i The Intro^ction of Irrigation into new countries as illustrated in North- 
1 Eastern Colorado. ...... ..O’Meara. 

( Discharge of streams in relation to rainfall in New South Wales. 

( Quarterly Journal, Vol. IX, Nos. 45 to 48, 

The Meteorological Record, Nos. 8 to 10. 

Instructions for the observation of phenological phenomena. 

( Weekly weather report, Vol. VI, Nos. 9 to 52. 

Report of the Meteorological Council to the Royal Society fortheyeai- 
ending 31st March 1882. 

Weather Reports, ist January to 30th June 1882; ist July to 31st December 
18821 . 1st January to 30th June 1883. 


Presentations to the Library from the ist April tSSj to the :^\st March /cytS’^—continuecl. 


Title of Work. 


London— 


Magdeburg 


Manchester 


Manila. . 


Melbourne 


Me u DON (Paris) 


Mexico . 


Royal Asiatic Society . 
Royal Society 
Society of Arts 
Solar Physics Committee 
W. Clement Ley . 

Meteorological Observatory 


Rev. F. W. Stow, M.A., F.M.S. 


Munich 


/ The Quarterly weather report, Part 11, April to June 1S76, 1877, 1879, 
I iSSOf Appendices and Plates. ^ 

Hourly readings from the self-recording instruments at the seven observa- 
tories, Parts I to IV, January to December iSSi: Part i, Tanuarv to 
March 1S82. ^ j j 

Rainfall tables of the British Isles for 1S66 to 1880. 

I , . Note on the Report on the Meteorology of Kerguelen Island, published by 

I Meteorological Office— . the Meteorological Council, 1879. 

Meteorologische Beobachtungen, angestellt auf Schiffen der Russischen Flotte, 
Band I, 

Meteorological Atlas of the British Isles. 

Sunshine records of the United Kingdom for 18S1. 

, Report of the second meeting of the International Meteorological Committee 
\ held at Copenhagen, August 18S2. 

Royal Asiatic Society . . , Journal, Vol. XV, Parts I to IV. 

Royal Society .... Proceedings Nos. 222 to 226. 

Society of Arts , . . , Journal Nos. 15S2 to 1633. 

Solar Physics Committee . . Report by the Committee on Solar Physics. 

W. Clement Ley . . . ; Note on a proposed scheme for observation of the upper clouds. 

Meteorological Observatorv 4 der Metcorologischen Beobachtungen der Wetterwarte der Magcle- 

( burgischcn Zcitung Station icr Ordnung.Jahrg I (18S1 und 1SS3). 

/ Comparative observations of solar radiation. 

I Solar radiation. An account of some experiments made at Herpenden, 
Rev. F. W. Stow, M.A., F.M.S. / 

I Solar radiation, 1S69 to 1S74. 

\ Absorption of the sun’s heat^rays by the vapour of tjie atmosphere. 

Observatorio _ Meteorologico del Obscrvaciones verificadas, October to December 1S79, and also for 18S0, iSSi, 
Ateneo Municipal de Manila . and 1SS2, 

( Monthly record of results of observations in Meteorology, Terrestrial Magne- 
Government Observatory . . tism, &c., taken at the Melbourne observatory from March 1S82 to Novem- 

( ber 1883. 

Physical Observatory . . , Annuaire du Bureau des Longitudes, 1S84. 

{ Anales del ministerio de Fomento de la Mexicana, Tomo VII, 

Boletin del ministerio de Fomento, Tomo VIII, Nos. 8 to 155. 

Revista mensual climatologica, Tomo I, No, 15 ; Tomo II, Nos. i and 2. 
Anuario, Ano de 18S4 (Ano IV). 

, , ( Osservazioni meteorologische orarie ottenute da strumentc registratori duran- 

R. Osservatorio di Brera in J te I’anno, 1S81. 

Milano • . - . . j . . 

( Sui temporal! osservati ncll’Italio superiore durante I’anno, 1878. 

Dbservatoire de Montsouris . , Annuaire pour Tan 1883, 

jeographical Society . . , Jahresberichte, 1875 to 18S1. 

IwUdwig Radlkofer J Ueber die Methoden in der botanischen Systeraatik, insbesondere die anato- 

^ mische Methode. 

The Publishers' -f I^^^fsche Rundschau fiir Geographic imd Statistik, V Jahrg Nos. 7-12, VI 

* 1 Jahrg Nos. 1-6. 

Sitzungsberichte der Mathematische Physikalischen Classe 18S1, Pleft IV : 

( 1882, Hefte I to V j 18S3, Hefte I and 11. 

Gedachtnissrede auf Otto Hesse. 

, , ■ , , , ' . 

Abhandlungen der mathematische, physikalischen Classe, Band XIV. Abth 
O, III. 

coyal Ubservatory . . Meteorologische und Magne tische Beobachtungen, Jahrgange, iSSi, 1S82. 


Government Observatory 
Physical Observatory . 


Central Meteorological Observa- 
tory . . . . . 


R. Osservatorio di Brera in 
Milano , . 


Montsouris (Paris) . Observatoire de Montsouris 


Geographical Society 
Ludwig Radlkofer 


The Publishers' . 


Royal Academy of Sciences 


Royal Observatory 
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Presentations to the Library from the ist April 1883 to the 31st March continued. 


Donors. 


Title of Work* 


Mauritius * 


Madras . 


Nagpur * 


New York ^ 


Paris » 


Philadelphia , 
Frag * . • 


Rio di Janeiro » 


Singapore , 


Stonyhurst , 
Stockholm * 


St, Petersburg 


Sydney 


Syracuse , 
Tasmania 


Tokio , 


Toronto 


f Meteorological Society of Mauritius 
^ Government of Madras 

I Meteorological Office . * . | 


Chief Commissioner, Central Pro- j 
vinces. \ 


Meteorological Observatory , "I 


Bureau Central M^teorologique 
de France. 


Mauritius meteorological results for 1876. 

Manuals of the Salem district, Vols. I and 11, and Kistna and Tan jore districts. 

. Administration Report of the Meteorological Superintendent of the Govern- 
ment of Madras for 1882-83. 

Report on the model farm in the Central Provinces for the year 1882-83. 

Report on the trade and resources of the Central Provinces for the year 
ioS2"83. 

Abstract of registers from self-recording instruments, December 18S2 to No- 
vember 18S3. 

Bulletin International, Vol. XXVII, Nos. 61 to 365 ; Vol. XXVIII, Nos. i to 52. 


Societe Meteorologique de France | 
Franklin Institute. , , 


■ •{ 


K, K. Sternwarte 


Imperial Observatory » 


J Principal Civil Medical Officer, J 
( Straits Settlements, j 

. Stonyhurst College Observatory . | 
, Avee Panchee • » . . 

r International Polar Commission , 
v. Physical Central Observatory , j 


Government Observatory * 


Osservatorio Centrale di Siracusa , 
Royal Society . , , , 

Physical Observatory , , , 

Imperial Meteorological Observa- 
tory, 

University of ToMo ^ * 


Meteorological Office, Canada 


R. Osservatorio Astronomico di 
Torino. 


Annuaire de la Societ 4 Meteorologique de France, 1880, 4th Trimestre: 
18S1, 1st and 2nd 1 ritnestre ; 18S2, January, February, and May to Novem- 
ber; 1883, January to September. 

Journal, March 18S3 to February 1S84. 

Astmnomische magnetische und meteorologische Beobachtungen im Jahre, 

Bulletin Astronomique et meteorologique, January to October 1883. 
^”observ^tohe^^’'''^^°^ Imperial de Rio de Janeiro, Tome I : description de 

Annual Medical Report on the Civil Hospitals in the Straits Settlements for 
the year 18S2. 

Straits Settlements meteorological returns for 1SS2. 

Results of meteorological and magnetical observations, iSdo, 1862, i86q to 
1870, and 1872 to 18S2. i ^ 

Sur la variation diurne de la force du vent par H. E. Hamburgh. 

Communications from the International Polar Commission, Part IV. 

Annalen des physicalischen Central Observatoriums, Jahrg. 1881, Theil II. 

^1^882^^^ observations made in New South Wales during 

^18^75^^ meteorological observations made in New South Wales during 

The Sydney Observatory, its history and progress. 

Anniversary add^ress delivered to the Royal Society of New South Wales on 
the 3rd May 1882, by H. C. Russell, B.A., F.R.A.S.,&c. 

The spectrum and appearance of the recent comet, H. C. Russell. 

Osservazioni meteorologichi. Anno VII, Nos. i to 12. 

Papers and proceedings of the Royal Society of Tasmania for 1882. 

Jahre 1882 Tiflischer physicalischen Observatoriums im 

“ssifN?. 

Report of the Meteorological Service of the dominion of Canada for 1881, 
Monthly Weather Review, February 1883 to January 1884. 

General Meteorological Register for the year 1883. 

Bolletino delV^ervatorio ^ della regia Universita di Torino (Parte meteorolo. 
gica) Anno XVII (1882). 
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Presentations to the Library from the ist April 1883 to the 31st March continued. 


Place. 


Upsala 



Title of Work. 


Mons. A. G. Hogbom , 

^ Dr. J. Hann 

Dr. Josef M. Pernter 

K. K. Central Anstalt fiir Meteo- 
rologie und Erdmagnetismus. 

K, K. Geologische Reichsanstalt 


Vienna 


Royal Academy of Sciences 


Bulletin Mensuel, Vol. XIV, Annee 1SS2. 

Sur la trombe du 7 Juin 1883 dans la vallee de Saby. 

tecken, marken, ordsprak och Strock ror ande 

Elements mdt^orologiques autour des minima et des 
maxima barom^tnques. 

Marche des isothermes en automne dans de Nord d’Europe. 

Gesellschaft Band XVIII, April to Decern- 
ber 1S83; Band XIX, January to March 18S4; Index for 18S3, 

Bencht uber die Fortschritte der geographischen Meteorologie. 

Psychrometerstudie. 

Emter XVII Band, Jahrg rSSoj XVIII 

Telegraphischer Wetterbericht, Jahrg VII, Nos. 60-355, and VIII, Nos. i to 41. 

Verhandlungen No. 5 of 18815 Nos. 12 to 18 of 1882 ; Nos. i to 9 of 1883. 

GinzeL Astronomische Untersuchungen iiber Finsternisse^ 

Freihi), Bahnbestimmung des Planeten ‘^Adria.*' 

Hammerl,--Vlh^x Regenbogen, gebildet durch Fliissigkeiten von verschiede- 
nen Brechungsexponenten. Studie iiber das Kupfervoltameter. 

if^zAdpT'^^n—Bahnbestimmung des Kometen 1874, III (Coggia). 

Holetschek.-AyQ^t die Bahn des Planeten m Ate II TheiL 

Grtiss und Kogler die Bahn der Oenone 215. 

Tschermak^’-XJhQY die Meteoriten von Mocs. 

Tranz Wdhner, — Das Erdbeben von Agram am 9th November 1880. 

^^diS^bogen^-^ Ermittlung der Reduction auf den unendlichkleinen 

Note uber eine von Archilochos erwahnte Sonnenfinsterniss. 

Norbert Herz. Zur Theorie der Bahnbestimmung eines Kometen : 

tJber die Moglichkeit einer mehrfachen Bahnbestimmung 
ans drei geocentrischen Beobachtungen. 

Heinrich Krentz., — tJber die Bahn des Kometen von 1771, 

Karl Telhr. tJber die Bahn der Kometarischen Nebelmasse Schmidt, 1882^ 

Hobfschek, Bahnbestimmung des vierten Kometen vom Jahre, 1874 

Siefan Wolyncewicz.^-'QBhnhQ^^immying des Planeten 210 Isabella. 

Richard Canaval . — Das Erdbehen von Gmiind am 5 November 1S81. 

Ferdinand Anfow.—BQstimmung der Bahn des Planeten 114 Cassandra. 

Tulner Eine dynamische Erklarung der Gravitation : 

tJber die Moglichkeit, vergangene Wechsel im Universura 
durch die Wirkung der jetzt thatigen Naturgesetze- 
auch in Ubereinstimmung mit der Existenz eines War- 
megleichgewichtes in vergrossertem Masstabe zuerkla- 
ren. 

Bemerkungen iiber das Blitzableitersystem das Herrn 
Pernter. — Psychrometerstudie. 

5 'c^n:'zya?'^.~Astronomische Untersuchung fiber eine von Archilochus und 
eine in emer assynschen Inschrift erwahnte Sonnenfinsterniss. 

£^?>««r.^Zur Theorie des Lamontschen Variations. Apparates fiir Hori- 
zontal Intensitat. 

Gerst. Methode zur Bahnbestimmung aus drei vollstandigen Beobachtun- 
gen. 


P 
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Presentations to the Library from the ist April 188^ to the ^ist March 1884 — -concluded. 


Place. 


Donors. 


Vienna— 


Royal Academy of . Sciences . 


VlZAGAPATAM 


A. V. Nursingrow, Esq. 


Title of Work.^ 


/ Wolfbaner. — Die chemische Zusammensetzung des Wassers der Donau von 
Wien im Jahre 1878. 

Foullon, — Tiber die mineralogische und chemische Zusammensetzung des 
am 1 6th February 1883. bei Alfianello gefallenen Meteorsteines, 

Tschermak. — Beitrag zur Classification der Meteoriten. 

Hann’-fjh&c die Klimatischen Verhiiltnisse von Bosnien und* der Herze* 
/ gownia. 

Bahnbestimmung des grossen Meteores vom 13, Marz 18S3. 

Norbert Herz und Issef Sirobel. — Reduction des Anwer’schen Fundamental. 
Cataloges auf die Leverrier’schen Praecessionscoefiicienten. 

Ferdinand Antow, — Definitive Bahnbestimmung und Ephemeriden fiir den 
•Planaten 154 Bertha. 

A -Anzeiger. Nos. XVII to XXVIII of 1882 ; Nos. I to XXI of 1883. 

. Results of Meteorological observations made at G. V. Juggarow^s Observa- 
tory, Vizagapatam, during 1881 and 1882. 

/ Bulletin of International Meteorological Observations, ist September to 31st 
I December 1S80. 


Washington 



Chief Signal Office 


United States Geological ‘Survey 


United States Naval Observatory 


Monthly Weather Review, December 1882 and January 1883. 

Annual Report of the Chief Signal Office for the year 1880. 

Bulletin of International Meteorology for August 18S2. 

A new method of measuring heights by means of the barometer, by G. K, 
Gilbert. 

Meteorological observations made at the United States Naval Observatory 
during 1878 and 1879. 


Wellington 


Meteorological Observatory 


Abstract of meteorological observations, New Zealand, for the quarters ending 
September and December 1882, and March, June, and September 1883, 

Statistics of New Zealand (meteorology), 1878 to 1882. 

Meteorological observations, Wellington, March and April 1883. 


Windsor (N. S. 
Wales). 


John Tebbutt, Esq. 


Results of meteorological observations made at the private observatory of 
J. Tebbutt at Windsor (New South Wales) in 1877-81. 


Zl-KA-WEI . 


Magnetical and Meteorological 
Observatory. 


Meteorological observations recorded at Zi-ka-wei, October 1882 to June 
1883. 

Variations de Paiguille aimant6e pendant les Eclipses de lune. R<5gime des 
vents k Zi-ka-wei, 1877 to 1882. 


Zurich 


Swiss Meteorological Institute 


Meteorologische Beobachtungen an 16 stationen der Sweiz, January to De- 
cember 1883. 


Purchases for the Library, 

Airy’s Algebraical and Numerical Theory of errors of observations and the combination of observations. 

American Journal of Science, March 1883 to February 1884. 

Annalen der Physik'hnd Chemie, Nos. 4 to 12 of 1883 ; Nos. i to 3 of 1884. 

Barlow’s Tables of squares, cubes, square roots, cube roots, and reciprocals of all numbers up to 10,000. 

Brown’s mechanical movements. 

Comptes Rendus de I’Acad^mie des Sciences, Tome XC, No. 2; Tome XGVI, Nos. 10 to 26: Tome XCVIL Nos. i to 27 5 
Tome XCVIII, Nos. i to 8 j Tables for Tomes XCV and XCVI. 

Die Geometrischen Instrumente der gesammten praktischen Geometric, deren Theorie Beschreibung und Gebrauch. 
Elementary Meteorology : Scott. 

Encyclopsedia Britannica, volumes X to XV. 

La Nature, Nos. 467, 469, 494, 503 and SI I to 562. 

Merriman’s Method of Least Squares. 

^‘ Nature,” Nos. 662, 681, 686, 687 and 698 to 749. 

PhilosophicalMagazine for March 1883 to February 1884. 

Report of the British Association for the advanGement of science for 1878 and 1882. 

Government of India Central Pxlnting Offic^‘-~No, 17 Meteor.— 20-9*84.-^400* 








REPORT 


ON 

THE ADMINISTRATION 

OF THE 

METEOROLOGICAL DEPARTMENT OF THE GOVERNMENT OF INDIA 

IN 


1884 - 85 . 


In the Administration Report of the Meteorological Department for the year 1879-80, 
I gave a general summary of its work during the five years that had elapsed since its 
formation. The theme of this retrospect was mainly the re-organisation of the depart- 
ment, the measures taken to reform the pre-existing machinery of observation, to extend 
and complete it where most defective, and to render the results reducible to common 
standards ; admitting, therefore, of their being compared with each other, whether relating 
to the same or any future or past year. The utilization of the information thus obtained, 
the publication of the current weather statistics, the endeavour to interpret these statis- 
tics by the light of general physical laws, and to apply the resulting knowledge to the 
prevision of the weather, had scarcely acquired the relative importance which it has 
since attained, and which is increasing in each successive year. 

Another five years have now passed by, and I shall preface my report on the admin- 
istration of the department for the year 1884-85, with a general review of the progress 
achieved m this, the second lustrum of its existence. In a slightly modified form, this 
review has already been submitted to the Right Hon’ble the Secretary of State, some- 
what in anticipation of the completion of the full period. 

General Review of the Operations of the five years 1880-85. 

The work of the department naturally falls into two. divisions, — that of observation, 
and that of discussion and publication; the first dealing with the collection of th’e raw 
material of science, the second with its elaboration and its application . to useful ends, 
It will be convenient, therefore, in giving an account of the progress of the last five 
years, to observe this order of treatment. Under the first heading I shall include not 

A 
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only meteorological observation, strictly so called, but also such other registration of 
physical phenomena as has been carried on by the observational staff of the department. 


I. Observatories and registration of physical phenomena. 

(.a) Observatorzes.— According to the purpose they are especially intended to sub- 
serve, the existing observatories may be classified as — 

Low-level observatories in India. 

Hill observatories ,, „ 

Himalayan valley observatories. 

Extra-Indian observatories. 

Ships. 


Of the first four classes, there were iiy observatories in 1880. There are now 128 
contributing registers to the central or local offices, exclusive of an observatories in’ 
Bengal, which have been established in connection with the provincial system of tele 
graphic weather report. In respect of the kind and amount of work, they are of, four 

C13.SS0Sj 

I St class observatories, provided with instruments registering autographicallv Of 
these there now three completely equipped, vis., Calcutta, Bombay, and^the Mahaiaia’s 
observatory at Jeypore. A fourth will be established at Allahabad as soon as the builXv 
now m hand is completed, and afifth, at Lahore, when the requisite instruments shaS Zl 

laTfive yeLt >*“*8 ‘he 

and class observatories ; at which, either hourly observations are made on four days 

If “"a observations daily. They are a6 in number; five more tha; 

“'<‘‘‘ 0 . '5 are furnished with instruments for the autographic registration 
of the wind direction and movement. ^ ^ gistration 

Sri class observatorms at which observations of the barometer, thermometer, wind 

n,T u ^ "“mum and minimum thermometers, rainfall &c.’ 

once. Of these there aie 95. There were 91 in 1880. ^ ^ 

• class observatories, at which only temperature, wind direction and rainfall are 
registered. These are 5 m number ; 2 more than in 1880. 

Of the whole number of 128 observatories, 12 are attached to various public offices 
and independent of the department, and. 6 are either private or foreign. The number of 
paid observatories under the department is n 1 . The following is a complete list Z 
mg the classes to which they respectively belong ^ ^ 


Class, 

2nd. 

' . y) 

re (Patna), „ 

ighf „ 

sland, ,, 

» 

ig. 3rd. 


Bengal and Assam. 

Class, 

Purneah, 3rd. 
Durbhunga, 

Gya, ,, . 

Berhampore, 
Burdwan, 

Jessbre, 

Dacca, 

SMchar^ 


it 

}y 

1) 


False Point, 3rd 

Calcutta (Alipore), ist. 

Dp. ^ (Chowringhee) 4th. 
Demagiri, 

Mongpoo, ” 

'nn . yy 

lura, 

Pedong, \ 3rd 



North-- Western Provinces and Oudh. 


Class, Class. 


Allaliabadj 

2nd. 

Mussooree (Surveyor Gen 

i- 

Gorakhpur, 

Agra, 

jj 

erabs Office), 

3rd. 

Ghazipur, 

LucknoWj 


Dehra (Surveyor General’ 

s 

Benares, 

Roorkee, 

n 

Office), 

33 

Jhansi, 

Chakrata, 

3rd. 

Do. (Forest school), 

4th. 

Pithoragarh^ 

Ranikhet, 


Bareilly, 

3rd. 


Mussooree (St Fidelis), „ 

Meerut, 

Punjab. 

>» 


Lahore, 

2nd. 

Murree, 

3rd. 

Kailang, 

Mooltan, 

3rd. 

Sialkot, 

33 

Delhi, 

Dera Ismail Khan, 

J ) 

Ludhiana, 

ff 

Sirsa, 

Peshawar, 

> J 

Chamba, 

13 


Rawalpindi, 


Simla, 

Central Provinces* 

3f 


Nagpur, 

2nd. 

Hoshangabad 

3rd. 

Sironcha, 

Jubbulpore, 


Seoni, 

33 

Raipur, 

^Pachmarhi, 


Khandwa, 

33 

Sambalpur, 

Saugor, 

3rd. 

Chanda, 

Berar. 

33 

Akola, 

3rd. 

Chikalda, 

3rd. 

Makhla, 

Buldana, 


Amraoti, ,, 

Central India and Rajputanan 


Jeypore, 

1st, 

Indore, 

3rd. 

Sambhar, 

Sutna, 

3rd. 

Mount Abu, 

Pachpadra, 


Bickaneer, 

Nowgong, 

ii 

93 

Neemuch, 


Ajmere, 

Bombay, 

33 


Colaba (Bombay), 

tst. 

Jacobabad, 

3rd. 

Surat 

Belgaum, 

2nd- 

Hyderadad (Sind), 

33 

Malegaon, 

Poona, 

j) 

Bhuj, 

33 

Ratnagiri, 

Deesa, 

>> 

RajkoL 

33 

Karwar, 

Kurrachee, 


Sholapur, 

Madras. 

33 

Vizagapatam, 

2nd. 

Cuddapah, 

3rd. 

Cochin, 

Bellary, 

3J 

Madras, 

33 

Wellington, 

Trichinopoly, 

)} 

Bangalore, 

33 

Mercara, 

Gopalpur, 

3rd. ■ 

Negapatam, 

33 

Mangalore, 

Masulipatam, 

Secunderabad, 

3) 

Salem* 

Coimbatore, 

33 

Rajahmundry 

Kurnool, 

3) 

Madura, 

British Burma. 

33 


Rangoon, 

2nd. 

Akyab, ; 

3rd. 

Toungpo, 

Bassein, 

3rd- 

Thyetmyo, 

33 

Moulmein, 

Diamond Island, 

33 

Mergui, 

33 
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Port Blair, 


Bay Islands. 

Class. 

3rd. Nancowry, 


Class, 

3rd. 


("‘ia 

3rc!. 


Extra-Indiayi. 

Class. Class. ■ 

Leh, 2nd. Bushire, 3rd. Katmandu, 

’) Quetta, „ Amini Divi (Lakhadive.s), ,, 

The large majority of the observatories are situated on the plains or low table-lands 
of India. The obvious purpose of these is to furnish information of the state of the 
atmosphere over the length and breadth of the land. The hill observatories arc those 
situated on the hill ridges or small plateaux, and by comparison of their registers with 
those of some neighbouring station at a low’ level, they show the variation of ''’the atmos- 
phere in a vertical direction. The present observatories of this class are the .same as in 
1880, except that the Ootacamund observatory has been relinquished, while an additiotial 
observatory has been established at Pithoragarh in Kumaon. 

With one exception, the observatories in valleys in the interior of the Himalaya are of 
more recent date, and their object is different. There is reason to believe that, while the 
condition of the atmosphere over the mountain range is frequently very different from tlvat 
which obtains over the plains, being cold and dense, when the latter is dry and hot. or 
frequently disturbed by storms while the latter is in a state of continued drought, the 
latter is to a considerable extent dependent on the former. It is with a view to the 'con 
tinned study of these relations, and also for obtaining information respecting the condition 
.of the snows, that these Himalayan observatories have been establisluxl They are •ij 

present three m number, rik, Leh in the Indus valley, Kailang in the Chandra valley, and 
Chamba m that of the Ravi. " 

The observatories o{ Bushire, Aden, Zanzibar,' and the Seychelles have been estaWish- 

ed or the paipose of afiording some information of the state of the atmosphere, more esp,- 

drstant that the atmosphenc condrtions there prevailing may not have .■onsidorahle in- 

Seychelles, have been established during the past five years’ and the’ 

ftmte ; rridt^ 

^881 , Mr. Ehot organised a system of collecting from ships entering thfport ofSlcuttn 
copies of so much of the meteorological entries in their logs as-related 
up the Bay of Bengal from the Equator. In the first year Le ! , 

ttere obtained and posted in books according to their dates' IT 
number was smatter, »&., 353, but of higher quality and as the re.^l! TT'’ 
experience, Mr. Eliot is of opinion that a large aurou; Sf valuable Worm Jo: iTn S 
TAswfllberecou„tadlatero„,b^^ 
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be obtained from the captains of vessels navigating the Bay, and that the majority of the 
officers of the mercantile marine are ready, even at considerable trouble to fill in the 
returns, in the hope that they may be of some use in the investigations of the Meteorolo- 
gical Department. 

In addition to the data thus obtained from merchant vessels, regular meteorological 
registers are now kept on board the light vessels near the mouth of the Hoogbly. 

(c) Rainfall registration . — In 1880 there were two extensive tracts in British India, 
from which rainfall returns , were almost entirely wanting. One of these comprised 
Western Rajputana, Khyrpore, and Bahawalpur, an area of about 65,000 square miles 
between the Aravali range and the Indus. The other, the greater part of Chutia Nagpur, 
South Rewah, the Gurhjat States, and the zemindaries that lie between Nagpur and the 
Northern Circars. The total extent of this latter region is about 150,000 square miles. 
Rain-gauges have now been established at 7 stations in the former, and 26 stations in the 
latter. A few of these were in existence in 1880, although the registers were not avail- 
able in the office, but the majority have been provided within the last five years. At the 
present time, rainfall returns are received regularly from all parts of the empire. 

It has long been an object to obtain a form of gauge suitable for collecting the rain- 
fall in forests and places at a distance from any habitation; which, therefore, can only be 
visited at more or less distant intervals. Elaborate mechanical contrivances for register- 
ing the fall are but little fitted for use in a country where skilled mechanics are so 
rare, and it has therefore been sought to attain the object by using a capacious 
receiver, and by providing a separate apparatus for measuring the evaporation. This 
contrivance, as hitherto tried, has not been found to give very accurate results in the 
hot season, when rain occurs at long intervals and the evaporation is rapid, but the ex- 
periments are still being carried on, and I have little doubt that [success will be achieved 
before long. 

id) Actinometrif observation . — -The measurement of the sun’s heat has received much 
attehtion ' during the last five years. In Norember 1879, registration with a Balfour 
Stewart’s actinometer was commenced at Alipore Observatory, and continued daily till 
February 1883, when the observations ceased, the instrument being required at Mussooree. 
The results are not without interest, and Professor G. Stokes detected in them an apparent 
variation, which seemed to indicate a slight increase of solar intensity, too' systematic to 
be the result of accidental circumstances : but the experience gained showed that the skies 
of Calcutta are far from favourable for such work. 

Meanwhile, Sergeant Rowland, of the Royal Engineers, had been appointed by the 
Secretary of State to proceed as actinometric observer to Leh, a station which the almost 
uniform testimony of residents had indicated as one presenting peculiar advantages for 
actinometric observation. He arrived at Bombay on the 31st October 1882, and was 
employed during the following eleven months at Mussooree, practising his work and veri- 
fying his instruments under the direction of Mr. J. B. N. Hennessey. He reached Leh 
in the beginning of November 1883, together with an European assistant, who had been 
trained with him ; and, during the past year and a half, has registered observations accord- 
ing to. an admirably devised scheme, drawn up by Mr. Hennessey. But the climate has 
proved most disappointing. N6t only has the work been so frequently interrupted by 
cloud that, in some months, it has not been possible to register a single day’s complete set 
of observations, but even, when unclouded, there has been a, peculiar haze, indicated by 
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the pallor of the sky. which is almost certainly absorbent of an appreciable portion of 
the solar heat. Whether this is the same haze to which the brilliant afterglows and 
frequent coronas of the past year are due, and therefore an abnormal feature of the Leh 
clirn 3 .t 6 j C 3 .n be only b. rocittGr of sp6cul3.tion. 

As there is some reason to believe that the year has been exceptionally unfavourable ' 
the observers will remain at Leh till October 1885. An opinion may then be formed 
whether the advantages presented by Leh over such a station as Mussooree are such as 
to justify the further retention of an observer at that station. 

(e) Sunshine Recorders .— registration of the duration of bright sunshine by means 
of the instrument originally invented by Mr. Campbell of Islay, and subsequently improved 
y Professor Stokes and Mr. Whipple, has been carried out at Calcutta since November 

1882 at Allahabad since March 1882, and at Jeypore since January 1884, and will be 
shortly extended to Lahore, and some more central station, probably Nagpur. The dura- 
tion of sunshine is of not less importance than its intensity, as a meteorological datum, 
and Its registration is a most valuable addition to the records of Indian meteorology. 

if) Records of ground temferature.—T\y&X&m^&x^ixi.x& of the ground at the surface, 
and at depths, varying down to 25 feet, is regularly recorded at Calcutta, Allahabad, 

e Ka, and Jeypore. It varies from year to year, and appears to depend partly on the amount 
of sunshine, the principal heating agent, partly on the cooling effect of evaporation - 
which again depends on the rainfall. In 1880, the only register of this kind was that of 
e Ahpore Observatory, Calcutta. It was begun at Allahabad in May 1880, at Dehra in 
June 1881, and at Jeypore in August i88i. 

ig) Snowfall reports.-^Repoxts on the state of the Himalayan snowfall, during the 
winter and spring, were first received from the Commissioner of Kumaun in i88o, and 
occasional information has also been communicated by other officers; in 1882 at the 
request of the Government of India, the attention of Civil Officers residing in ihe Hill 
States was especially directed to the subject: further steps were taken to the same end in 

1883 ; and in the winters of 1883-84 and 1884-85, and the following springs, monthly 
reports were regularly received from all parts of the Himalaya, in which there L resident 

ml Officers, as well as much casual information collected from travellers by these officers, 

or communicated by non-official residents. 

The importance ot this information lies in the apparent connection between the 
Himalayan snows and the dry winds of North-Western and Western India.-a suhiect to 
which I shall return m a subsequent part of this report. ' 

J. T. Walker, as follows I believT from^uch Surveyor-General, General 

found than Leh for any sun observation. The niimW of 1 d .4 ^ raate, that few better places in the world can be 
early April to! October there are almost none The ®*ttall. One may say that from 

In conjunction wUh tL I mavTve fhl fX ^ “y ^nd, 

>ived from the Revd. A. w! Hevde resident for extract from a letter^ dated 3rd November 1884, recently 

link I have mentioned it already in' former letterc it> Lahoul, 10,000 feet above the sea, 

the whole of September and October have become verv^°'^ tu y®®-’’®* _*^he latter half of August 

often during these months, which, as a rule formerly w-if ^ ^ *^® weather, rain or snow occurring now, 

■interfere very unpleasantly with the hay-making and harvestin^in 'the vall^ weather. These untimely precipitations 

plaints are heard. Whether this has somethin to An « -fw \ the valley now nearly every year, of which many com- 
over these parts. I cannot sat XSarLoer^^ coming 

Officers who took part in the triangulation of iadak durinJfo ^ ^nd oth^r parts of th^ Western 

could have done their work, if, anhttime otthnAak^ and 1870, say they never 

frequently been enveloped in clouds as is now' the ea?!’' ^ always been so cloudy and the high ranges so 
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(^) Scismzc obseTVO/toYies , Ths registration of carthquakos has been undertaken at 
some observatories in Assam for the information of the Geological Survey. The apparatus, 
provided for the purpose by the Superintendent of the Geological Survey, has been set up 
at the observatories in the above province, with a view to convenient registration, and not 
because of any intimate connection being supposed between earthquakes and meteoro- 
logy. 

2. — Discussion and Publication. 

The immediate object of the department, and indeed its justification in the eyes of 
the general public, is to disseminate trustworthy information of the current weather, and, as 
far as may be, to prognosticate that which may be expected to follo.w. It is in this direc- 
tion that the chief advances have been made during the last five years. 

The prevision of the weather indeed is at present in embryo, and must be so until the 
laws of weather changes are much better known than at present- But this knowledge is 
steadily advancing, and numerically weak as is the Indian Meteorological Department in 
its scientific staff, it may fairly challenge comparison with its representatives in other 
countries, in the importance of its contribution to the general stock. I will first notice the 
extensions of the weather report systems that have been effected in recent years, and will 
afterwards advert on the scientific work of the officers and its bearing on weather 
prevision. 

{a) Daily weather reports for Tniia.—T\& daily telegraphic report of the weather 
was started in 1878, and in 1880, reports were received from 50 stations in the fine season, 
and from 84 in the rains, of which 24 reported- only the rainfall. During five months of 
the rains, the weather bulletins were issued at Simla, and were then accompanied with a 
short verbal description of the weather, in addition to the tabulated returns for the day. 
During the remainder of the year they were published in Calcutta and consisted of the 
tabulated data only. 

In 1881 the system was extended. All observatories with which there is telegraphic 
communication, (at present 96 in number) now send a daily telegram of the weather 
throughout the year; and, in the rains, these reports are supplemented by telegrams of the 
rainfall only from 28 additional stations, making 124 in all. Also the information given is 
fuller, including the highest and lowest temperatures of the previous 24 hours, in addition 
to other information. 

The report is issued with a descriptive summary of the state of the weather through- 
out the year, and this is telegraphed every afternoon to all the seats of Government and to 
the principal daily newspapers. A daily chart is prepared for office use, but this is not 
published. • 

{h) Daily ani weekly weather reports for Ben^al.^Tsifo weather bulletins are issued 
daily from the Bengal Office from the 15th May to the 15th November, and one during 
the remainder of the year. That which is issued only during the south-west monsoon, 
gives the weather of the proyince as telegraphed every morning from 31 observatories, of 
■which 22 are maintained at the cost of the Government of Bengal. A report on these is 
prepared daily, printed with the tabulated data at the Bengal Secretariat Press, and dis- 
tributed the same afternoon, in time for the outgoing mails. This system was organised 
by Mr. Eliot in May 1883, and has now been in work during two seasons with great 
success. 
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The report, issued daily throughout the year, gives the weather around the coasts of 
the Bay of Bengal, and, inferentially that of the Bay itself, on the information reported 
by telegram daily from 17 stations at 10 A.M. In April 1880, the number of telegraphing 
stations was increased from 7 to 15, and the report was for the first time lithographed, 
illustrated by a rough chart, and printed in the Meteorological Office, and circulated to 
subscribers the same afternoon. Since then, this issue has been much improved in form, 
and is now equal in appearance to the average of similar publications issued by European 
Governments. The general improvement, effected in this report and in its expeditious 
publication, has been proposed and carried out by Mr. Eliot in the last five years. In 
addition to the above, weekly meteorological and rainfall statements are prepared and 
published in the Calcutta Gazette. The first gives the average and extreme values of 
all the meteorological elements for the week, at all the observatories in the province, and 

the second gives the daily rainfall at 166 stations. They are accompanied with a descrip- 
tive summary. 

A similar, but more comprehensive, summary is drawn up and issued monthly. 

Thus, a system of provincial weather report has been established in Bengal on a 
semi-independent basis, and is worked with great despatch, and in a most effective 
manner. The observatories of the imperial system are utilized as far as they go, but they 
have been largely added to ; the weather telegrams are transmitted as urgent, and therefore 
have priority of despatch, and the reports relating to any day are printed and distributed 
on the afternoon of that day. All the additional expense incurred for the purpose is con- 
tributed by the Local Government. These improvements have been introduced and 
carried out by Mr. Eliot within the last two years. 

{o') Storm warnings in Calcutta and Bombay . — A system of storm signals, for warning 
the port of Calcutta of cyclones approaching from the Bay, has been in operation since 
1868, and was indeed the object for which the Bengal Meteorological Department was 
originally founded. As will presently be explained more at length, the study of these 
storms has' always engaged much of the attention of the officers who have successively 
held the appointment of Meteorological Reporter to the Government of Bengal ; and Mr. 
Eliot, especially, has contributed several valuable memoirs on them to the publications of 
the department. As the result of these studies, Mr. Eliot found himself enabled, in Nov- 
ember 1881, to propose to the Government of Bengal a considerable extension of the 
system then existing, which had aimed merely at giving warning to Calcutta of the forma- 
tion and approach of those extensive and severe storms ; which are, as a rule, restricted to 
the periods of the changing monsoons. These occur but rarely, and in some years fail 
entirely; but storms of limited extent, which nevertheless are frequently very violent over 
a small area, are commonly formed at the head of the Bay during the rainy season, and 
indeed may be considered as a characteristic feature of the season. They are dangerous 
to shipping leaving the port of Calcutta, and it was therefore desirable to have the means 
of issuing special warnings to the lower reaches of the river, whenever such storms appear 
about the Sand Heads. The new system of signals devised by Mr. Eliot was especially 
adapted to give this information, and, in certain cases, to indicate the probable course the 
storm would take ; whether to east or west of the mouth of the Hooghly. * ' 

consideration, the new system was approved by the Gqverntnent of Bengal- 
and its adoption was notified in the Calcutta Gazette on the 9th August 1882. It has 

since been ’working with excellent results. 
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A system of telegraphic report and storm warnings for the coasts of Bombay was 
established in 1880. Storms are rarer on the Bombay coast than on the Indian coast of 
the Bay of Bengal, and comparatively little attention has been paid to the laws of their 
formation and their courses. It was however known that, in some cases, storms, originat- 
ing on the Bay of Bengal, cross the peninsula, and affect the ports on the west coast^ and 
hence, in organizing a system of telegraphic weather report for warning the Bombay coasts, 
it was necessary *to provide for due notice of sforms, occurring on the east coast of India 
being communicated to the Bombay Office. The scheme eventually adopted, and which 
has been in operation for the last five years, provides for daily weather telegrams being 
sent to Bombay from three stations on the Madras coast, as well as from eight'^on the west 
coast of India ; and the Bombay reporter is empowered, on occasion arising, to call for urgent 
reports from other observatories in the interior of the country. Furthermore a special 
notice is telegraphed from the Meteorological Office of the Government of India, of any 
storm that appears in any part of India, and which seems likely in its subsequent course 
to affect any part of the Bombay coast. Storm signals, consisting of a cone for the day- 
time and three lamps in a triangle at night, are provided at Bombay and five other ports, 
and are hoisted on due intimation to that effect from the Bombay Office. 

(i) Flood ■warnings .— is an object, towards which, at present, some first steps 
only have been taken; and it remains for future experience to show how far useful warnings 
are practicable. The only occasion on which anything of the kind has been attempted 
hitherto, was one in which an irrigation officer, engaged in the construction of a weir 
across the Betwa river, desired to have early information of the setting-in of the monsoon 
rains at India. It has been recently proposed, as a consequence of the destructive floods 
of the Nerbudda and Tapti, to communicate to the Civil Officers and Political Officers of 
Surat, Baroda, &c., early notice of any unusually heavy rainfall in the drainage basins of 
these rivers, and a plan has been drawn out which will be brought into operation as' an 
experiment on the approach of the next rainy season. 

The floods in these rivers are usually the result of the excessive rainfall accompany- 
ing the passage of a cyclonic storm, (one of the small monsoon storms adverted to above,) 
which, as a general rule, originate over the head of the Bay of Bengal, and then travffi 
westwards. As they generally take two or three days to reach Central India, it is almost 
always possible to send ample premonitory notice of their approach to the hilly region in 
which the floods originate, even if it be found impracticable to send notice of the actual 
rain, in time to anticipate the flood. As far as practicable, however, this last will also be 
attempted, but the information will be telegraphed direct from the rainfall stations to those 
threatened by the flood, and not sent through any Meteorological Office. 

If.this system be found to give useful information, it might be extended to some other 
rivers. Its applicability is however restricted by the consideration, that many of the large 
rivers rise in hilly and thinly populated districts, where neither rainfall measurements nor 
telegraphs are available. 

{e) Weather forecasts .— successful forecast of the weather that can pretend to 
be more than a happy guess, fortuitously fulfilled must be the last outcome of a 
highly developed body of science; and nothing could be more unreasonable than to expect 
from a system of observation, which has not yet existed for ten years, more than a few 
imperfectly verified generalizations, which may perhaps hereafter be developed into the 
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basis of a trustworthy system of weather prognosis. Some such generalizations have indeed 
been elicited from the systematic study of the weather, and will presently be noticed, 
ctua orecasting has hitherto been attempted only, firstly, in the case of the Bengal 
ai y weat er reports, issued during the monsoon, in which the probable weather of the 
ensuing 24 hours is depicted briefly in the most general terms ; and, secondly, in the case of 
e monsoon rams, with respect to which, in one or two years, an endeavour has been 
ma e to estimate the probabilities of the monsoon, from a consideration ’of the weather of 
the antecedent period. Such partial success as has attended these attempts to forecast 
he weather seems to testify to the general validity of the method adopted, and to justify 
he hope that further experience may enable them to be repeated with increased confidence. 

1 *1, Calcutta. Although but remotely connected with meteorological 

wore, e wor mg of the Time-signals may be mentioned here as part of the work of the 
department, undertaken for public information and guidance. The old time-ball on the 
emaphore Tower in Fort William was replaced by a new ball and apparatus, (the inven- 
lon o r. ar ey,) in 1882, and a similar apparatus, set up the previous year on the Port 
Commissioners’ Office, was worked during the removal of the old ball, and the erection 

Lo ^ M ^ dropped daily, (except on Sundays and holidays,) 

ce May 1882. New and shorter connections have been made between them and the 
ipore servatory; and,, during the last year, the time signals have been worked with a 
degree of regularity never before attained in Calcutta, 

(^«') Puhhcation.~T\^t regular publications of the office, other than the ephemeral 
weather reports and returns, consist of the Annual Report on the meteorology of India : 

_ e original registers, in full, of six stations in India ; and the serial issue of special discus- 
sions, under the title Indian Meteorological Memoirs. The first appears yearly, the 

second monthly, the third at irregular intervals. ^ ^ 

peare?:-^ published up to 1880. The following have since ap- 


Some results of meteorological observations at Allahabad during 
the 10 years 1870-79. By S. A. Hill, B.Sc. 

/ iik.~The diurnal variation of the barometer at Indian stations. Part II— 
boalpara, Patna, and Leh. By H. F. Blanford. 

i 2 tL— The meteorology of the North-Western Himalaya. By S. A. 
Hill; — Index to Volume I. 

r ij2f.--Account of the South-West monsoon storms of the 1 8th to thegath 
„ II, „ I J^®Pt®®ber 1878, in the north of the Bay of Bengal. By John Eliot, M.A 
j 2«rf._List of cyclones on the west coast of India, and in the Arabian 
V.Sea, up to the end of the year 1881. By F. Chambers. 

r y^fif.-Note on the foregoing list of cyclones and on the Guzerat land 
„ II .jcyclone of July iith-i3th, i88i. By H. F. Blanford. 

yth.—On the temperature of North-Western India; By S. A Hill’ B.Sc. 

” -^^^ount of the south-west monsoon storm of the 8th to* the iqth 

October 1882, in the Bay of Bengal. By J. Eliot, M.A, 

Another memoir on the storms of the years 1877 to 1881, by Mr. Eliot issued sinGe the close 
of the year under report, and a memoir- by Mf. Hill on v certain comparative hygrometrie 
observations at 4 feet and: 40 feet' above the ground, now in the Press, will complete 
volume II, and a discussion of the rainfall of India, now well advanced towards completion 

togethep with the rainfall tables, wiU probablybyitselfmakeMhird volume of thi memoin’ 
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Other publications of the office, that have been issued since 1880, are — A rainfall 
chart of India, on a scale of 64 miles to the inch, showing the average annual distribution 
of the rainfall according to locality and season ; published in 1883. Instructions to Meteo- 
rological Observers in India, and edition, enlarged and corrected. Telegraphic Code and 
Instructions , for use in the Indian Meteorological Department, 3rd edition, enlarged and 
revised, 1883. 

(A) General Scientific Results. — I now come to speak of those general results which 
represent the solid gains of the last ten years’ work, vis., those advances in our general 
knowledge of the climatology and physical meteorology of India, which enable us, in the 
first place, to give some rational explanation of weather changes and the variations of the 
climate now in progress ; and afford, in the second place, the only possible basis for a 
prognosis of those which are impending in the future. I do not here include mere statistics 
or descriptions of climate. These, indeed, are given abundantly in the regular publica- 
tions of the office, and are doubtless useful for comparison with statistics of other kinds. 
But such are only the raw material for scientific treatment, and it is only when they are 
compared and examined by the light of physical laws that they lead up, to any real extension 
of our knowledge. 

Two subjects, more especially, have engaged the attention of the small scientific 
staff of the department, viz., the mode of origin, and the progressive march of storms, 
and the laws which regulate the rainfall and its vicissitudes. The list of memoirs, given 
above, shows that one-half of those, published during the last five years, deal with the 
cyclones of India and its seas ; and the much more comprehensive memoir of Mr. Eliot, 
lately issued, is devoted to the same subject. It has already been mentioned, in an 
earlier part of this memorandum, that as the result of the increased knowledge gained 
from the assiduous study of storms, a considerable extension and improvement of the 
storm-warning system has been carried out in Bengal; and it is this same knowledge 
that has enabled Mr. Eliot to give, during the rainy season, a general forecast of the 
weather of the day. The flood warnings which it is now proposed to issue to the districts 
near the mouths of the Nerbudda and Tapti rivers,, and those warnings of approaching 
storms which, during the past two or three years, have been sent from the Central office to 
Bombay, generally two or three timfes in the season, are further fruits of the study of storm 
tracks. 

The other subject, the rainfall and its vicissitudes, is one presenting much greater 
difficulties, and progress is consequently slow. Only two memoirs, viz., the 5th and 7th of 
the ist volume, are specially devoted to the subject of rainfall ; but incidentally, it enters as 
a subject of discussion into several others, specially the first; and the third volume of 
the memoirs will be entirely devoted to.it. The chart of the average rainfall of India, 
published in 1883, is one of the first fruits of this investigation. Certain coincidences and 
sequences have been observed in the very vicissitudes of the rainfall, which seem to be 
recurrent, and are probably capable of being generalized into laws. One of these is set 
forth in the 7th memoir of the ist volume ; and the other, having been frequently referred 
to in the annual reports, has recently been put into a definite form and- published in the 
proceedings of the Royal Society. The first is the discovery of Messrs. Hill and 
Archibald, that copious winter rains in Northern India are usually followed by a deficient 
monsoon rainfall. The second is the apparent fact that extensive snow precipitation on 
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ADMINISTRATION IN i884-85. 


PART II. 

INTRODUCTION. 

In the preceding pages, I have given a general summary of the progress and work of the 
department during the last five years. In the remarks which here follow, as prefatory to 
the special report on the administration of the past year, it will therefore be necessary 
only to add some further particulars relating to certain of the topics already noticed, and 
which have received more especially the attention of the scientific staff of the department 
in the year now under review. 

^ Actinometric observations. — In the reports of the two previous years, I have 
detailed the steps taken to give effect to a recommendation of the Commissioners appoint- 
ed, by the Secretary of State, to report on the famine of 1876 — 1877, in so far as related 
to the systematic registration of the solar heat with the best and most suitable instrument 
hitherto constructed. It has been related that Sergeant Rowland of the Royal Engineers, 
together with an European assistant, selected and trained at the Surveyor General’s Office 
at Dehra and Mussooree, was sent to Leh in the autumn of 1883, and that the observers 
commenced their work in November of the same year on a site selected by them on 
arrival, as affording the best exposure for the purpose. According to the scheme of 
operations drawn up for their guidance by Mr. Hennessey, the observations to be recorded 
were of two classes, a more and a less comprehensive series of observations of the solar 
heat ; the solar rays being concentrated, by means of a lens, on the blackened bulb of a 
thermometer,- surrounded by a massive brass box. On all clear days, these observations 
were to be taken at noon, (with the sun on the meridian), and also once in the morning 
and once in the afternoon, with the sun at certain definite altitudes. These were the daily 
series, 

In addition to these, on certain selected days, (from i to 6 in each month), similar 
observations were to be taken at short intervals in succession, during so many hours as the 
altitude of the sun should exceed a certain assigned minimum. These were termed long 
range series, and it was anticipated that, under the clear skies to be expected at Leh, a 
very large series of observations of the solar intensity would be thus recorded, on a syste- 
matic plan, at a place where unfavourable and disturbing atmospheric conditions would in- 
terfere but little with its completeness and continuity, and where the observers would be 
above the level of the denser and more absorbent atmospheric strata. 
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These hopes have been doomed to disappointment. Owing to the cloudiness of the 
skies, Leh has proved, during a large part of the year, even less favourable for the work, 
than the station of Mussooree, at which the observers were trained previously to their 
departure ; and instead of the approximately complete series expected, the following are 

all that the observers have been able to obtain during the 1 7 months of their residence 
at Leh. 


Months. 


November 1883 • • . . . 

December 

January 1884 

February „ . 

March „ . . . . 

April 

• . . . 

June „ 

July 

August „ . . . . • . 

September 

October „ . . , . 

November 

December 

January 1885 • 

February „ . 

March „ 

Total 


Daily Series. 

Long Series. 

Complete. 

Incomplete. 

Complete. 

Incomplete, 

... 

I 

... 

... 

3 

3 

... 

... 

3 

2 


I 

2 

3 


3 

I 

3 

... 

3 

I 

5 

... 

I 

... 

6 

... 

... 

6 

4 

I 

. . . 

5 

2 

... 

i 

4 

6 

1 1 

2 

8 

6 

2 

... 

3 

9 

... 

2 

6 

5 

... 


4 

2 

... 

... 

3 

2 

X 

I 

3 

3 

; I 


52 

64 

6 

14 


F.fty.two complete sets of daily observations and six long series, together with 
64 imperfect sets of Ae former and 14 of the latter, are therefore the total resL of seven- 
teen months work. The ijuestion naturally presents itself how the capabilities of Leh as 
an ohservmg station for actinometric work, should have been so greatly over-estimated wLen 

of the Zr ”'® d 'T ““"““US testimony 

fsZ iT r T'P'T a Z ’ years I 

esident at Leh, and another. General Walker, b^ed his opinion on the reports^of the 

Survey oiEcers who, were engaged for severtd years in the Survey of Ladak, and whose 

^l^rwtages for correqtly estimating the clearness of the atmos- 
phere With the single exception of Mr. del^iceville, who, at the rpeeting of the Asiatic 

“ doitjit whether the atmosphere would not be 
obscured by dust the testimony was uniformly in favour of the selection 1 and the 
objection raised by Mr. deNiceyille.has npt been found valid on experience. The 
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explanation that can be offered is that, there appears to have been really a change in the 
prevailing atmospheric conditions of Ladakh during the last few years. This opinion has 
been distinctly expressed by the Revd. A. W. Heyde, in connection with another sub- 
ject ; and his experience as a resident in the North-Western Himalaya for 30 years past, 
in conjunction with the fact that Mr, Heyde is a man of careful observant habit, entitles 
his opinion to very considerable weight. Both General Walker’s and Mr. Heyde’s 
remarks have been quoted in the foot-note at page 6 of this report and need not here be 
reproduced. 

Sergeant Rowland and his assistant Mr. Shaw will return to India at the close of the 
present season, leaving Leh in time to ensure their reaching the passes before they shall 
be obstructed by the early winter snows. 

Sunshine records. — The automatic registration of the duration of sunshine, which 
was carried on at Calcutta and Allahabad in the previous year, was commenced at the 
Maharajah’s observatory, Jeypore, in January 1884, and instruments have been ordered 
from England for the purpose of extending it to some other stations. The instrument, used 
for this purpose, is a glass sphere, mounted in such a manner that the sun’s rays, falling upon 
it, are focussed on a strip of card-board held in a ring-shaped support. This retains the 
card at the focal distance from the spherical lens ; and between the sun’s rising and setting, 
the path traced by the focus along the card strip burns its own record, being of course 
interrupted during such time as the sun is obscured. The cards are printed with the 
proper graduation in hours, so that the hours of the sun’s obscuration can be at once read 
off. The durations of sunshine and cloud are important, not only as an element of climate 
in relation to health and agriculture, but also as a datum for physical meteorology ; since 
it indicates the time during which the solar heat is being extended on the earth and lower 
atmospheric strata, and on the higher and cloud-forming strata respectively. 

First class observatories.— The provision of proper buildings for the proposed 
first class observatories at Lahore and Allahabad, which has been in abeyance for nearly 
ten years, has at length been partially and will shortly be wholly effected. In April 
1884, I visited Lahore while on a short tour of inspection in the Punjab, and on lea.rning 
that a small building in the neighbourhood of the jail, the property of Government, would 
soon be vacated, I visited it and found that the site was as suitable for the establish- 
ment of an observatory as could reasonably be expected in the immediate neighbourhood 
of a provincial capital. Application was accordingly made to the Punjab Government for 
the reversion of the building and granted ; and the Observatory and Meteorological 
Reporter’s Office were moved into it on the ist January 1885. 

In the meantime, the meteorograph, originally intended for Lahore, having been 
disposed of to the Maharajah of Jeypore, for the excellent observatory established at his 
capital, steps were taken to provide self-recording instruments to replace it. It has not 
been thought desirable to obtain another meteorograph, as, inthe circumstances of the 
Lahore observatory, something milch simpler' and demanding less experience in the use 
of delicate mechanism and practical physics, would be more suitable. Such appear to 
be the instruments devised by Dr. Draper and in use for some years at the New York ob- 
servatoryi Mr. Hill, the Meteorological Reporter to the Government of the North-Western 
Provinces and Ondh, being on a tour in America in 1883, visited this observatory and 
reported in favour of the instruments, which he found to work satisfactorily and to be very 



much simpler in their mechanism than the beautiful meteorograph of Van Rysselberghe. 
Accordingly a set has been ordered for the Lahore observatory, and meanwhile, pending 
their receipt, the work of the observatory will be carried on in the same manner as 
hitherto. 

The Allahabad observatory is now in course of erection on the site selected for it in 
the Chatham lines, as announced in my report for last year. Meanwhile, thermometric 
and hygrometric observations have been’' carried on, simultaneously, at the new and old 
observatories, since September 1884 ; with a view to ascertaining the difference, if any, in 
the normal values of the two sites, and thus determining the corrections that must be 
applied to the registers of past years, to render them comparable with those of the new 
observatory. These show that the change of site will introduce an appreciable change into 
the normal values of radiation, temperature, and humidity ; and since the characteristic 
features of each year are only usefully estimated as departures from those normal values, 
they afford further evidence how important it is to any sound system of meteorological regis- 
tration, never to introduce changes of site or method that can be avoided; and, in the event 
of such change being unavoidable, how necessary it is to ascertain by comparative observa- 
tions, sufficiently prolonged, the amount of the resulting change at different seasons of 
the year. In the case of tropical observatories, this is probably even more important 
than under the duller skies of the temperate zone. The meteorograph intended for the 
observatory is now in Calcutta. 

N.'^TIVE assistant. — Hitherto, all the officers of the department have been Euro- 
peans, who have either received a special education in science; or have been trained in 
the technical work of a meteorological office. During the past year, it was resolved, as an 
experiment, to endeavour to train an educated native to undertake the preparation of the 
daily weather, reports and thus set free the Assistant Reporter Mr. Dallas, who has hither- 
to been engaged on this work, for the performance of administrative duties. After some 
enquiry from the heads of the principal colleges of the Upper Provinces, Lalla Ruch 
Ram Sahni, anative of the Punjab, who had taken his B.A. degree in Physical Science, and 
has since passed the examination for the M.A: degree, was selected for the post of 
native assistant, and since January has been engaged in learning the special work of the 
department. So far his progress has proved very satisfactory, and there is reason to 
believe that with some further experience he may be entrusted with this part of the daily 
work. 

The experiment is of some special interest, as the employment of natives in purely 
scientific work, as distinguished from the practice of scientific arts (medicine; surgery, and 
engineering), Is comparatively new ; the only previous attempt of a similar character, as far 
I am aware, being the employment of native assistants on the Geological Survey of 
India, Lalla Ruchi Ram Sahni has shown much intelligence and aptitude, and promises 
to become a useful addition to the scientific staff of the department. 

Rainfall statistics.— Some further additions have been made to the stations 
that send in regular monthly returns of the rainfall to the Central Office, from parts of the 
country that have as yet been inadequately represented. The most important of these 
are eight new stations in Rajputana, chiefly in Western Rajputana, a region which a few 
years ago presented a blank on our rainfall charts. For these 1 am indebted to the 
exertion of Dr. Hendley, the Residency Surgeon of Jeypore,. who had previously refqi^med 
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and virtually re-established the excellant observatory founded and supported by the 
Maharajah of the State. The newly established rain-gauge stations are — 


Kerowlee. 

Didwana. 

Nagar, 

Phalodi. 


Barmer. 

Jasol. 

Pali. 

Sirohee. 


The largest blanks, now remaining, are the region north of Bickaneerand the Native States 
of Bahawalpore and Khyrpore. 

Since the publication of the chart of the average rainfall of India, drawn up in 1882, 
and published in 1883, charts have been prepared, on a smaller scale, showing the average 
rainfall of the three chief Indian seasons, -szs., the monsoon (June to October),, the cold 
weather (Novemberto February), and the spring (March to May). Several copies of these 
have been furnished to Government, and they have also been lithographed on a reduced 
scale for illustrating a memoir on the rainfall of India, now in part ready for the press. 
Charts of the rainfall of the corresponding seasons of the past year have also been 
prepared for Government ; and the preparation of similar charts of each season of th® 
current year will henceforth form a part of the regular routine of the department. 

Snowfall reports. — The system of monthly snowfall reports, established two 
years ago, has furnished very useful information, which has been utilized for attempting 
a farecast of the monsoon. The reports are of very various degrees of detail and merit : 
some being restricted to the mere perfunctory statement of some local snow measure- 
ment in the baldest style of official return, while others give evidence of careful enquiry 
and observation appreciatively conducted, the result being condensed in a concise and 
intelligent report. Among the best of these latter are those of the Assistant Commis- 
sioner of Kulu and the Deputy Conservator of Forests, Bushahir. For very excellent 
reports on the state of the snows of Lahoul, as well as for much other meteorological 
information, I am indebted to the Revd. A. W. Heyde, resident at Kailang. 

Forecasting the monsoon rains. — The experience of the last two years has 
tended strongly to confirm the idea, put forward originally in the report on the meteoro- 
logy of India in 1876, that the Himalayan snowfall exercises a prejudicial influence on the 
monsoon rainfall of the plains. But much more experience is necessary, before it will be 
possible to say, with any confidence, what part of the country is most likely to be affected 
in any given season. In some years, the dry west or north-west winds, which blow 
during drought, are more prevalent in Western India and the Deccan ; in others they seem 
rather to be restricted to the North-Western Provinces and Rajputana; and the only indi- 
cation that we have, at present, to show in which of these alternative areas they are most 
likely to prevail in any season, is that afforded by their especial prodominance, in oneregion 
or the other, during the period immediately preceding the rainy season. 

In the spring of 1884, the snows on the North -Western Himalaya were more extensive 
and later than they had been in any previous year since 1878; and in a memorandum, 
dated 7th June, the following attempt was made to forecast the prospects of the. season 
“ I look for*a somewhat retarded or weak and interrupted monsoon in the earlier months, 
in part or parts of North-Western India, extending possibly, but by no means necessarily, 
to the northern portion of the Bombay Presidency and Rajputana. This is the area that 
experience has shown to be most subject to the anomalous prevalence of dry westerly 
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winds in the monsoon, as it is that of their normal prevalence in the spring. But it is 
not likely that the whole of this area will be simultaneously affected, and it is equally 
unlikely that the conditions, now existing, will operate through the whole of the mon- 
soon. In many respects, the present season resembles the first part of 1876.” 

The result, as stated in the monthly weather summaries for June, July, and August, 
was as follows : — “ On the 19th June, rain became pretty general throughout the country ; 
the only exceptions being portions of Bundelkhand and the North-Western Provinces, 
Sind, and Central India. On the 22nd, however, the rainfall on the west coast was checked, 
and the break spread gradually from the west coast to a very large part of India. To- 
wards the close of the month, precipitation was slight in most places, and had entirely 
ceased in Guzerat, Central India, Rajputana, and on the plains of the Punjab, and the 
North-Western Provinces. Rain continued, however, in the Central Provinces and Bengal, 
and . . . the rainfall of these two provinces was slightly in excess of the average.” 

"In July, . . . over the greater part of the plains of the Punjab, as well as in 

Rajputana, Sind, and Guzerat, rain of any consequence was almost entirely wanting 
during the first fortnight ; as was also the case in some parts of the Carnatic, in Madura, 
Mysore, the ceded districts of the Madras Presidency, and the Deccan. By the i6th, 
however, a change set in. Rain-bearing winds spread suddenly over Guzerat and 
subsequently extended to Rajputana and the Punjab. From the 20th to the end of the 
month, the rains were general and abundant, with the exception of the Madras Presidency.” 

“ In August, in the Punjab, except at Rawalpindi, on the hills and at Delhi, there was more 
or less deficiency, but over nearly the whole of the North-West Provinces, there was 
excessive rain. From Allahabad eastward, however, in Behar, Bengal, and as far as Burma, 
the rainfall was generally deficient. Rajputana, like the Punjab, had a somewhat scanty 
rainfall. On the west coast, from Ratnagiri southwards, the fall was above the average, 
but both on the coast north of Ratnagiri and at almost every peninsular station to the east 
of the Ghats, the amount of rain was below the average of the month. ’ 

" In September, the rainfall was abundant in Northern India, except in Behar, 
Northern Bengal, and Assam; but in the peninsula it was still deficient in the Deccan, 
Mysore, and the Carnatic.” 

Hence it may be asserted that the predicted retardation or interruption of the rains 
of the early part of the monsoon of North-Western India was fully justified by the event. 
After a general burst in the latter part of June, the rains of all Western and North- 
Western India were entirely suspended for three weeks or more, and even up to August 
they were somewhat defective in the Punjab. But the conditions, there existing, did not 
operate through the whole of the monsoon, and the latter months brought abundant rain. 

Nothing was said in the forecast respecting- the deficiency of the Bengal rainfall 
in the latter part of the season, nor of that of the Deccan, Bellary, Mysore and the Car- 
natic, nor at present are the conditions that brought about that deficiency at all well 
understood. These are subjects for future enquiry. 

Flood WARNINGS, Bombay.— On the 26th July i 884 , heavy floods occurred in 
the Rivers Tapti and Nerbudda, which resulted in the submergence of a portion of the city 
of Surat ; and these were followed, oii the 3ist, by the flooding of the Subarmati, Mahi, and 
neighbouring rivers which discharge into the Gulf of Cambay, causing serious breaching 
of the Bombay and Baroda Railway. Again, on the 3rd September, the sapie rivers were 
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in flood, with the like disastrous consequences. All these floods, and also a flood which 
occurred in September 1882, were the consequence of small cyclones of the south-west 
monsoon type, which either travelled to Western India from Bengal or the Central Pro- 
vinces, or, in the last instance, had travelled up the west coast at the end of August. 

Shortly after the last occurrence, it was proposed by Mr. Pearson, the Officiating 
Reporter for Western India, to extend the Bombay storm warning system, with a view 
to giving notice to the Civil Officers of such districts in Guzerat and Khandesh as are 
particularly exposed to floods, and to add Rajkot, Mount Abu, and Chikalda to the list 
of stations sending daily telegrams to Bombay, at a cost of R2,5oo. 

On the report being referred to this office by the Government of Bombay, it appear- 
ed that the object in view might be achieved in a more satisfactory manner, without 
additional expense, by utilising the existing Imperial system of telegraphic report. It 
was pointed out that the storms, which had caused these disastrous floods, had been 
traced from their origin in the daily weather reports issued by the Simla Office, and that 
in all cases in which there appeared any possibility of their bringing stormy weather to 
the Bombay coast, their progress had been reported by urgent telegram to the Bombay 
Meteorological Office. Also, that it had been previously the practice of the office to tele- 
graph or cause to be telegraphed to certain officers of the Irrigation Department who 
had desired it, the occurrence of heavy rain around the head waters of certain rivers in 
Central India; and that information of a similar character could, if desired, be communi- 
cated to the Civil Officers of Surat and other districts, that might be threatened with 
floods. 

It was accordingly proposed that the Superintendents of the Observatories, situated 
near the head waters of the Tapti and Nerbudda, should be instructed that, in the event of 
the rainfall exceeding 3 inches in the 24 hours, an urgent telegram should be sent to such 
officers as the Bombay Government might name, and further,' that premonitory warnings 
should be sent from the Simla Office, giving notice of the approach of a storm to the Cen- 
tral Provinces, Central India, and Guzerat. 

These proposals having been approved by the Government of Bombay, the necessary 
steps were taken to give them effect, and already, during the present season, one such 
warning has been issued, although, as the event showed, all further consequences were 
averted, by an unexpected change in the path followed by the storm. 

At the same time, the Meteorological Reporter for Western India has been request- 
ed to take up the question of these floods, and investigate the circumstances attending 
their origin, with a view to the greater efficiency of the system. This step had been pro- 
posed by Mr. Pearson, proprio motu, but as that gentleman vacated his appointment in 
November last, on Mr. F. Chambers’ resuming charge of his own office, it remains for 
Mr. Chambers to carry it out. 

The laws of storms.— A very important addition has been made, during the 
past year, by Mr. J. Eliot, Meteorological Reporter to the Government of Bengal, to his 
previous admirable work on this important subject. In previous reports, he has traced 
out in detail the history of several individual storms from their origin, and has thus, by 
comparative methods, arrived at several very important generalizations, which have placed 
our knowledge of the conditions of cyclone formation on a firm basis ; an undertaking for 
which the geographical conditions of the Bay of Bengal offer peculiar advantages. 

- ' ' Cl 
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He has now treated the whole question of storm formation and storm tracks in a much 
more comprehensive manner. Taking as the basis of his work, the daily weather charts 
of India, which have been drawn up in the Meteorological Office since 1877, he has taken 
out the track of every storm generated over the Bay of Bengal, between the months of 
May and December, during the five years 1877 — 1881 (forty-six in all) , and has discussed 

them, at such length as the available data admit of, in a memoir of 216 quarto pages, 

illustrated by 7 plates, which has been recently issued as Part IV of Volume II of the 
Indian Meteorological Memoirs. The following are some of the more ira'portant conclu- 
sions which Mr. Eliot has established as the result of the enquiry. 

Cyclonic storms are a regular and frequent feature of the whole south-west monsoon 
period, and are of all degrees of intensity. 

The prevalence of steady south-west winds, giving general rain over the land area 
of Northern India, for more than a few days, is an event of comparatively rare occurrence. 
The atmospheric action during the south-west monsoon is intermittent and oscillatory. 
A weakening of the monsoon current is usually accompanied by its retreat southward ; 
during which interval, any rainfall is light and partial ; and these breaks in the rains are 
each followed by a renewed advance of the monsoon, each advance being preceded by 
conditions similar to those which usher in the monsoon on its first establishment. The 
formation of a cyclonic storm is frequently the result of such advance. 

Notwithstanding that the Bombay branch of the monsoon, where it crosses the coast, 
is nearly twice as strong as the Bengal branch at the head of the Bay, there is not a 
single instance of a storm from the Arabian Sea having crossed from west to east. On 
the other hand, numerous storms are recorded as having originated at the head of the Bay, 
and crossed completely the head of the peninsula from east to west, disappearing near or 
in the Arabian Sea. 

The following has been the distribution of cyclonic storms during the five years 
j 877— 1881, according to the three seasons, the change from the winter to the summer 
monsoon, the summer monsoon, and the change from the summer to the winter mon- 
soon. 



1877. 

1878. 

1879. 

x88o. 

mi . 

Tutai., 

May , . * , - ^ . 'n - • 

1 

0 

2 

I 

I 

5 

Jane to September , . . . , , . , 

6 

5 

3 

6 

8 

28 

October to December 15th . . . . 

I 

4 - 

4 

2 

2 

13 


It was formerly supposed that the -majority of the storms occurred at the change of 
the monsoons. This is now shown to be erroneous. But the error is explained by the 
fact that, the storms of the transitional periods are more severe and destructive, and hence 
have been recorded as storms, while the less severe storms of the mbfisbon have escaped 
notice as such. 



With respect to the course of the storms and the part of the coast affected by them, 
the following table shows their distribution in the eight months, May to December:— 


Number of Cyclones . during the five years iSq'} — 1881. 



This shows that the intersection of the storm tracks and the coast advance and retreat 
with the monsoon, confirming the conclusion previously arrived at from the study of vio- 
lent storms only, a list of which was published in 1877, in the Journal of the Asiatic So- 
ciety of Bengal. 

Cyclones of the transitional periods are of low elevation, the vortex being restricted 
to a moderate thickness of the lower atmospheric strata. Within this stratum, the baro- 
metric disturbance is much greater, and the winds more violent, than in the storms of the 
monsoon period ; but after reaching the land, they are more readily broken up on meeting 
low hill ranges- Those of the monsoon are of great elevation, the barometric disturbance 
is slight, and the winds rarely of destructive violence, but the storms are more lasting and 
frequently cross the whole breadth of Northern India, being but little affected by the 
irregularities of the land. 

Marine meteorology.— Mr. Dallas has completed the set of monthly charts, 
showing the distribution of barometric pressure, the prevalent winds and marine currents 
of the Bay of Bengal ; and the January chart has been lithographed on a reduced scale as 
a specimen of the work, and circulated to the Port officers. Marine Weather Institutes, and 
some ship commanders, for criticism, with a view to obtaining opinions on its utility and 
suggestions for improvement. Several replies have been received, and some valuable 
suggestions offered, among which I would especially notice the report of Dr. C, Neumayer, 
the Director of the German Seewarte at Hamburgh. 

Having regard to these, some modifications will be made in the plan of the charts, 

the lithographing of which will now be proceeded with. Dr. Neumayer has suggested the 
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advantage of the several Marine Institutes assisting each other with the data at their dis- 
posal, and infornis me that the German Institute can furnish a considerable quantity of 
material for some parts of the Bay of Bengal charts, for which those furnished by the 
London Meteorological Office are most deficient. It seems most desirable that this offer 
should be accepted, but I do not propose to defer the publication of the charts for this 
purpose, but would rather look forward to the issue of the revised and improved edition 
at some future date. 

Meantime, the barometric, wind and current charts of the Arabian Sea are now being 
taken in hand, as I consider it of more importance to prepare and publish these at an 
early date, than to deal with the temperature data of the Bay of Bengal. 

Up to the date of his departure on furlough, Mr. Eliot continued the collection of 
marine logs for the Bay of Bengal from vessels visiting the Port of Calcutta. One hundred 
and sixty-six returns were received during the year, the log-books being in many cases sent 
in by the captains spontaneously without special application, and in other cases, they have 
themselves called at the office with the extracts made by themselves. There is, therefore, 
a very cordial response on the part of officers of the mercantile marine to the invitation 
issued by Mr. Eliot, and that gentleman has made much use of the information collected, in 
the cyclone reports he has prepared and published in the Meteorological Memoirs. 


PART III. 

OBSERVATORIES. 

At the close of the official year 1883-84, there were 127 observatories contributing 

T bTa K ‘tat year ; exclusive of 22 

Tn 8 M “f ’’tatad in Bengal as a part of the provincial system. One of these, 

n eed, Mahe in the Seychelles, had not contributed any register since January 1884, and 
as none has been received since, it may be regarded as virtually non-existent. Another 
extra Indmn observatory, Zanzibar, ceased to send registers in December ,884, owing to 

r^nstr ofle a“ T Z M ““““’osical observations, after the 

transfer of the agency to Her Majesty s Foreign Oflice. On the other hand a new ob- 

th™n°aL ai.d“" n"'' North-West Himalayan hill-state of 

Paler Deivodl“ s i" '^'“''“'“^ 1 ' “ Madras. Instruments have also been lent to 
Father Desgodins, S J., in charge of a missionary station at Pedong in British Bhutan 

° 8 „h °taeivatory at that station on the volunteer system. Thui 

of ‘884, as already stated in Part I 

t IS report, and 129 contributed registers for the whole or a part of the year A list 

pagls'dl^'’^" severally belong, has been- given at 

, Observatories in Bengal and AssAM.-z^e Ofam/nlon-.-This ob- 

erva pry serves as a general dep 6 t for the veriScation of instruments, as 111 as for I 

servations of an experimental character, and an important part of the ZoA is Te wmt 
ing of the time signals for die Port of Calcutta. . It is imLiately superintlde^ 1 he 
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Reporter to the Government of India, and the establishment is under the immediate charge 
of the Chief Observer, Babu Brojo Mohun Rakhit, B.A. During the past year the work 
of the observatory has consisted of — 

ist . — Continuous registration, by autographic instruments of {a.) the duration of bright sun- 
shine, ( 5 ) the atmospheric pressure, (t) temperature, (d) moisture (dry and wet bulb thermome- 
meters), (e) wind direction, movement and pressure, and (jO rainfall. 

2nd . — Periodical readings, five times daily, of the barometer, dry and wet bulb thermometers, 
measurements of rain and estimates of cloud proportion, once daily of the maximum and minimum 
thermometers in shade, those of the exposed thermometers for nocturnal radiation and insolation, 
and thrice daily those of the ground thermometers at the surface, i foot, 3 feet, and once at 6 
feet deep. Also occasional observations on the movements of the higher clouds by means of the 
nephescope. 

jrd . — The verification of all thermometers issued to observatories throughout India, with the 
exception of those under the Meteorological Reporter for Western India, and the comparison of all 
barometers with the Calcutta standard. 

4ik . — The determination of the mean local time, by meridian observations of the sun, and the 
working of the time signals for the guidance of the shipping in the port. Also the custody and 
rating of Government chronometers. 

The establishment for the above purposes consists of — 

Babu Brojo Mohun Rakhit, B.A. 

,, Annoda Prosad Banerji, B.A. 

„ Ramchandra Chakravarty . 

,, Mohindro Nath Banerji 
,, Shyam Ball Sen 

2 Artificers. 

I Batteryman. 

6 Servants. 

The autographic instruments consist of a sunshine recorder, the Kew barograph and 
thermograph, which register by photography, a Beckley’s anemograph, an Osier’s anemo- 
meter and a Beckley’s rain-gauge. During the past year, with but slight exceptions, the 
instruments have worked well. There has been a great improvement in the working of 
the barograph and thermograph, owing to increased care on the part of the observatory 
establishment, and the interruptions of the photographic records have been much fewer than 
in any preceding year. The Beckley’s anemograph by Adie, which had been in operation 
since the establishment of the observatory in 1877, was dismounted in November last and 
replaced by a new and improved instrument, on the same principle, constructed by 
Casella. 

From the following comparative table of the readings of the standard barometer and 
the barograph traces, it appears that the values of the latter instrument underwent a sud- 
den fall in March 1884 {vzz., on the 19th), which was due in all probability to a small 
bubble of air having penetrated the Torricellian vacuum. Since that date, the values seem 
to have remained practically constant, the average of the nine months, April to December, 
indicating a permanent depression of ‘031 inch below those of the standard. This has 
been applied as a correction to the measurements of the traces from the date of the 
change. 


Chief Observer. 
1st Photo. Asst. 
2nd Ditto.* 
Observer. 

Ditto. 
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Comparative mean reduced readings of barograph and standard barometer in 1884- 


1884. 

Standard BARawETER. 

Ba-ROORAPH, 

6 hours. 

10 hours. 

16 hours. 

22 hours. 

Mean. 

6 hours. 

ro hours. 

16 hours. 

331 hours. 

Mean. 


Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

January . * 

SO'oSS 

30*129 

29*996 

30*070 

30*062 

30*044 

30-127 

29-995 

30*068 

30*059 

February 

29.966 

•045 

■903 

29-983 

29*974 

29-959 

•044 

*901 

29*982 

29-972 

March . . . . 

•831 

29*896 

•758 

•849 

•834 

•816 

29-884 

‘744 

•837 

*820' 

April . . ' . 

767 

*821 

•687 

*774 

•762 

•738 

•793 

•658 

•746 

*734 

May . . . . 

*664 

•707 

*595 

•67s 

•660 

•632 

•680 

•564 

•647 

•631 

June . , . . 

■587 

•626 

•526 

•609 

*587 

•554 

-596 

•492 

•577 

-555 

July . . . . 

•530 

•569 

*479 

•555 

•533 

•492 

*537 

•442 

•522 

•498 

August .... 

•582 

•626 

•530 

•616 

•589 

*543 

•590 

•491 

•582 

•552 

September . 

•682 

734 

•618 

*710 

•686 

•645 

•701 

•582 

•678 

•652 

October , 

•889 

‘942 

*831 

•897 

•890 

*859 

•9T9 

•803 

•871 

■863 

November 

•973 

30029 

•911 

•981 

•974 

*943 

30-007 

•886 

■959 

■949 

December 

30-071 

•135 

30*003 

30*077 

30*072 

30*042 

•iio 

•978 

30’053 

30-046 

Year 

1 

29*800 

29-855 

29736 

29*816 

1 

29-802 

29*772 

29 832 

29*711 

29*794 

29-778 


The following table gives a comparison of the readings of the dry and wet bulb ther- 
mometers under the usual thermometer shed, with the measurements of the corresponding 
thermograph traces. The mean differences are almost exactly the same as in the year 
1880, the first year in which a comparison was instituted. There is an apparent rise of 
o'i° in the thermograph traces, which may well be due to a real rise of the zeros of the 
thermograph tubes. The original difference o'3° may be due either to the same cause, or, 
as is equally probable, to a real difference of temperature under the open shed and under 
the thermograph pent-house. 


Comparative mean readings of the Thermograph and Dry bulb Thermometer in the Thermometer 

Shed, in 1884. 




Thermometer jn 

SHED. 


Thermograph (Dry bulii). 

1884. 

6 hours. 

30 hours. 

16 hours. 

22 hours. 

Mean. 

6 hours. 

xo hours. 

Ii 5 hours. 

22 hours. 

Mean. 


0 

0 

0 

0 

0 

0 


0 

0 

0 

January 

55-8 

67*6 

75*2 

60*2 

64-7 

56-6 

66*1 

73*9 

61*2 

64‘5 

February 

6o’4 

720 

79*4 

64*6 

69-1 

61-3 

70*6 

78-3 

^^ 5*3 

68*9 

March . . . 

72-5 

84-0 

91*8 

76-8 

81-3 

73-6 

83-2 

91*2 

77*9 

81-5 

April . - 

76-2 

88-3 

93-6 

8o*i 

84-6 

77-6 

88*4 

94*2 

81-6 

85 5 

May 

77*9 

85-8 

83'4 

•79-1 

82-8 

79 'o 

86*7 

89*1 

80-3 

83-8 

June 

78-7 

85-4 

86-8 

79-7 

82*7 

79 -d 

86*1 

87-4 

8o‘8 

835 

July .. . . . 

79*5 

83-1 

84' I 

8ri , 

82*0 

80-3 

83-9 

84-8 

8i-6 

8.2*7* 

August . . . 

79*0 

833 

84'i 

803 

8 i *7 

.79-7 

84-7 

84-9 

8ri 

82*6 

September . 

77*7 

8 z ‘5 

82-3 

79'3 

80*5 

78*5 

83-0 

83-1 

8 o-o 

81 ’2 

October 

73*7 

8i*2 

83-0 

75-7 

78*4 

74-6 

8i'i 

83-0 

76*6 

78*8 

November . 

62*7 

73-8 

78-I 

6 s -5 

70*0 

64’0 

73-0 

,77-3 ' 

66-5 

70*2 

December 

57-3 

68’9 

74 '| 8 : 

60-5 

65*4 

58-6 


7 r 9 ' 

6t‘4 

65-5 

■Year - ^ 

71-6 

79*7 

83’5 

? : 73 -d 

76-9 

72*0 

79-6 

: 83-4 

74’5 

77-4- 
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Comparative mean readings of the thermograph and -wet bulb thermometer in the Thermometer 

shed, in 1884. 


18S4. 

Wet bulb in shed. 

Theumograph (wet bulb). 

6 hours. 

lo hours. 

16 hours. 

22 hours. 

Mean. 

(5 hours. 

10 hours. 

16 hours. 

22 hours. 

Mean. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

January 

54*4 

60-5 

6r8 

57*9 

587 

54*3 

59*7 

61*5 

S8'3 

58-5 

February 

58-7 

63-8 

63'8 

61-3 

61*9 

S 9 'o 

63-1 

63-8 

62*4 

62*1 

March 

70-8 

72*9 

707 

72*5 

717 

71*5 

73'5 

72*4 

73*4 

727 

April . . . - 

74'2 

76*6 

75-8 

7S'8 

75-6 

74*9 

77*4 

77*3 

76*6 

j 6'6 

May . . . 

75-8 

79-0 

79-0 

75*9 

77*4 

76*6 

79*7 

8o‘o 

76’6 

78*2 

June . . . - 

77*2 

8o*2 

Sou 

• 77*3 

787 

1T7 

80-9 

8o'9 

77*9 

79'4 

July . . . . 

78-3 

79-6 

79*9 

79:0 

79-2 

78'6 

8o‘i 

80-3 

79'3 

79-6 

August 

1 T 9 

79-2 

79*5 

78-2 

787 

78'3 

79*9 

8o'5 

787 

79'4 

September . 

767 

78-3 

78-0 

77*5 

77-6 

76'9 

787 

78-6 

77-8 

78*0 

October 

72-4 

74 ' I 

74*4 

73'8 

737 

73 'o 

74-6 

75 'o 

74-3 

74*2 

November 

60-4 

65-1 

65-6 

63-0 

63 '5 

60-9 

64-8 

65-8 

63-6 

63*8 

December . . 

557 

61-5 

62*3 

58-5 

srs 

56'o 

61*2 

62'4 

58-8 

S 9'6 

Y ear 

69-4 

72*6 

72*6 

70-9 

71*4 

69*8 

72*8 

73*2 

7 x *5 

71-8 


The sunshine recorder has worked satisfactorily and without interruption. 

The observations of ground temperature at the surface, and at depths of i foot and 
3 feet have been steadily continued, and an additional series was commenced in March 
1884 with a thermometer at a depth of 6 feet. The series at i foot deep has been carried 
on with two thermometers, for the reasons stated, and in the manner described in the report 
for last year. The result of another year’s comparative readings fully accords with 
that of the first year, as stated in the report for 1883-84. There is no doubt that the 
temperatures, shown by the old thermometer at i foot, were seriously affected by the con- 
nection of air in the wooden tube, resulting in a lowering of the night temperatures, which 
in certain months exceeded 1°. The comparison of the two instruments will however 
afford the means of correcting these erroneous registers, and thus they will eventually 
be made available for discussion. An abstract of the registers is given in the Report on 
the Meteorology of India for the year 1 884. 

The number of instruments verified at the Alipore observatory during the year ending 
31st March 1885 is as follows : — 

Instramcnts. 

Barometers . . . . . 

Aneroids . . • » 

Dry and wet bulb thermometers . . .• 

Maximum thermometers for air temperature 
Minimum do. do. 

Do. do. for nocturnal radiation 

Solar radiation thermometers 
Standard do. 

Six^s do. . 

Salinometers . , . . . . 


No. 

61 

II 

37 

55 

28 

24 

5 
14 

I 

6 


Total 


242 


D 
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and the foUo.wing is a return of those received and issued by the Observatory Store 
Department : — 



Instruments. 

Received. 

Issued. 

Barometers 


• 41 

63 

Aneroids 

• • ■ • • f 

7 

5 

Dry ancl wet bulb thermometers 

19 

49 

Maximum thermometers for air temperature 

• 19 

44 

Miaimum 

do. do. 

21 

32 

Do. 

do. for nocturnal radiation 

. 25 

34 

Solar radiation thermometers .... 

6 

38 

Standard 

do. .... 

■' . 2. 

7 

Six's 

do. .... 

. a 

i 

Sling 

do. .... 

0 

3 

Actinometers 

' * • ■ ■ 

. 0 

3 

Salinometers 

tt t • « 

6 

6 

Hypsometers 


0 

6 

Anemoscopes 


. 0 

6 

Pyrheliometer 


. 0 

T 


Total . 146 298 

Both receipts and issues are very considerably less than in the previous year, notwith- 
standing that the issues include a large number of instruments simply transferred to the 
Meteorological Office, and not issued to observatories ; the corresponding return for 1 883-84 
having been swollen by the issues for the equipment of 22 provincial observatories in Bengal. 

The time signals have continued to work in the same satisfactory manner as in the 
pfeyiops year, Two time balls are dropped from the Alipore observatory, the one on the 
Semaphore.to’wer in Fort William, the other on the Port Commissioners’ Office on the 
Strand. Both balls dropped correctly, on 286 days. One failed on i day only, the other 
onTwo days. The remaining 76 days were Sundays or public holidays. 


Table showi ng the occasions of failure of two time balls during the official year 1884-S^. 


Dates of failures. 

Nature of failure. 

25th April 1884 . . r 

23rd July „ . . . 

loth March 1885 * 

Time ball at the Port Commissioners’ Office failed altogether,. 

Time ball on the Semaphore tower, Fort William, dropped a few seconds late. 

Time ball on the Semaphore tower, Fort William, dropped a few seconds late. 


... — *.>^**^ LwciiLy-tnree ODserva- 

tories, which have been established in Bengal for the purposes of the provincial system of 
daily weather report, are not at present included in the Imperial system. They are enu- 
merated in the note below. ‘ Excluding these, there are in Bengal and Assam 22 obser- 
vatories in addition to that of Alipore, 


1 



The observatories established for the 
Balasore. 

Midnapore. 

Raneegunge. 

Noakholly, 

Burrisal. 

’ Serajgunj. 

Comillah. 

Furreedpore. 


system of daily local 
Mymensingh,, 
Rampore Bauieah. 
Dinagepore. 
Rungpore. 
Julpigoree. 
Bhagalpur. 
Chupra; 
Motiharee» 


report in Bengal are the following 
Buxar, 

Arrah. 

Dehree, 

Nya Doomka, 

Ranchee. 

Chybassa, 

Bogra. 
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The list has already been given at page 2. 

In Mr. Pedler’s Report (Appendix A) are given the names of the superintendents and 
observers at all the second and third class stations and also at Demagiri and Tura. The 
Chowringhee observatory is attached to the Meteorological Office, the clerks of which 
record the observations; and Mongpoo and Pedong are included in the list of stations 
which report direct to the Central Office (Appendix E). 

Mr. Pedler reports that two of the second class observatories, ■ Hazaribagh and 
Cuttack, were visited by his head clerk; the former was found to be in fair, the latter in 
very satisfactory condition. The Dhubri observatory shed was burnt down in April 1884, 
and as, for unexplained reasons, it was not till November that it was reconstructed, only 
an inperfect register could be kept during the interval. The observer at this station, a 
very careful and trustworthy man, Muniruddin Ahmed, died while absent on sick leave, 
shortly before the reconstruction of the observatory was completed. Mr. Pedler reports 
that the rest of the second class observatories continued to furnish satisfactory returns 
throughout the year ; but an exception must, I think, be made of Saugor Island, whete the 
registers of one instrument were grossly erroneous throughout the year, owing to the 
observer’s neglect of the official instructions. Of the third class observatories, three, viz., 
Darjeeling, Durbhunga, and Jessore, were inspected by Mr. Eliot, and two, Gya and False 
Point, by the head clerk of the Bengal Office. At Darjeeling, the Casella’s anemograph, 
which had entirely failed to give useful records, was replaced by the Beckley’s anemo. 
graph, which had previously been in use at Alipore. This was set up in March, in an 
excellent position on the summit of Mount Vernon, (7,509 feet above the sea), and was at 
work just before the close of the year under report. This is an excellent observatory. 

The Gya observatory has long been very unsatisfactory. I have had to reject the 
whole of the barometric registers of this station for 1884 as untrustw'orthy, and Mr. Pedler 
reports equally unfavourably on some other classes of observations. The observer has 
twice been under supension of his meteorological allowance during the past year. But 
Mr. Pedler reports that there has since been an improvement in hiS work. 

The Jessore observatory was found to be in good order, but the position is a confined 
one. The Durbhunga observatory, which was unfavourably reported on last year, has 
much improved. The False Point observatory is highly Spoken of, and also those of 
Berhampore and Burdwan. And, generally speaking, the returns from the third class 
stations were satisfactory. 

The following observers have had special allowances allotted to them for the current 
year : — 


Names. 

Stations. 


Amounts. 

Makhadaprosad Chowdhry 

. . Burdwan 


R 

. 10 

Mahendronatb Roy . . 

. , Berhampore . > 


. 10 

Dandadhar Datta Barua . . 

Sibsagar 


. 10 

W. H. Alley 

. . Cuttack 


. * ■ ' 5 

Nathoo Lall . . . . . * 

Hazaribagh . 


• " 5 ' 

Romesh Chundra Buddra 

. . Silchar . 


' ' ■ 5 

Poreshnath Raichowdhry 

, • Jessore , 

. 

• 5 


Observatories in the 'North-Western Provinges and' OudhI— The seven- 
teen observatories in these provinces have been enumerated on page 3. "With the 

D I 
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omission of Pauri, they are the same as in the previous year.’ The names of the superin- 
tendents and observers are given in Appendix BII to Mr. Hill’s Report. 

The Allahabad observatory has continued on the footing of a second class observa, 
tory, but the building for a first class observatory to be established on the Chatham lines 
has been put in hand and is expected to be finished in November next. 

Of the second class observatories, one only, Agra, has been inspected during 
the year. The condition of the observatory was found to be satisfactory. The work of 
the Roorkee observer shows much improvement, and is now nearly equal to that of the 
best observers in the provinces. It is intended to reduce the existing second class obser- 
vatories in the North-Western Provinces to the third class scale, as soon as the Allahabad 
observatory shall be in readiness to commence work as an observatory of the first class. 

Of the third class observatories in the North-Western Provinces and Oudh, none have 
been visited during the year. Judged from the character of the registers sent in, they are 
working in a satisfactory manner. 

The following observers have been granted special allowances for .the year now cur- 
rent : — 

Names. 

Kadernath Chatterjee 
Chotoy Lall 
Jawa Nand 
Chiranji Lai 
Mir Altaf Ali 
Siligram 

Devakinandan Pathak 

Observatories in the Punjab. — ^The number of observatories in the province 
has been increased to thirteen by the establishment of an observatory at Chamba. This 
being required chiefly for the study of Himalayan meteorology, especially in connection 
with the snowfall, is immediately under the Central Office, as are also those of Kailang 
in Lahoul and Leh in Kashmir. The remainder are administered by the Reporter to the 
Punjab Government and are briefly dealt with in Mr. Oman’s report, Appendix C. The 
names of the superintendents and observers are given in Appendix CL 

As already noticed in the introductory portion of this report, the Lahore observatory 
has been at length removed from the Mayo Hospital, where it was originally established in 
1872, to a building about 3 miles distant further from the city and in a more open 
and far more suitable site. This change was effected on the ist January 1885. this 
removal, which had become unavoidable, the conditions under which the observations are 
recorded have been materially changed; and, as has already been experienced in the case 
of the Calcutta and Allahabad observatories, it may be expected that the normal temper- 
ature, humidity^ &c., of the new site will be found to differ very appreciably from those 
resulting from the observations of past years. In order to ascertain this difference approxi- 
mately and to render the past registers comparable with those of the new observatory, 
observations of temperature and humidity will be carried on simultaneously at the two 
observa;tories, if possible, for two years. The observatory is still carried on the footing of 
a second class observatory ; but since the close of the year under report, it has been 
furnished with the means of recording the temperature of the ground, and the duration-pf 
sunshine, and also with a Beckley s anemograph for registering continuously the direction 


Stations, Amounts, 

R 

• . . . . Allahabad ... .10 

• • . . ... Lucknow .... 10 

Ranikhet .... 10 

• Roorkee . . . .10 

• • ■ • • Agra 5 

• • . . . . Chakrata .... 5 

. . . . . . Benares .... c 
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and movement of the wind, but this last instrument awaits the erection of a tower to 
the observatory before it can be usefully set up. 

The only other second class observatory under the Punjab Reporter, that of Leh in 
Ladakh, was transferred to the Central Office, for administrative purposes in July 1884. 
This also has been removed from its former site, although but a short distance, and it 
has been attached to the actinometric observatory under the immediate supervision of 
Sergeant Rowland, the Actinometric Observer. 

The observatories of Delhi, Rawalpindi, Ludhiana, Murree, Sialkot, Simla, and 
Sirsa were inspected by Dr. Lawrie, the Punjab Reporter, and those of Rawalpindi, Murree, 
and Simla also by myself. The report for the year having been drawn up by Mr. Omani 
after Dr. Lawrie’s departure, does not give the results of the latter’s inspection. 

The Murree observatory was found by myself to be in excellent condition as far as 
depended on the observer, and indeed this has always been one of the best observatories 
in the province. One or two instruments required cleaning or replacing, and this was 
effected during or in consequence of ray. visit. The Rawalpindi observatory was also in 
satisfactory condition. 

The Simla observatory was removed from Bairdville (the house occupied by the Quarter 
Master General’s Office) to the new military staff offices in Burra Simla in the second week 
in March. The distance is about a mile ; and whereas the fromer site in Chota Simla had 
a. western aspect, the slope of the hill on which tlie present observatory is situated faces 
to the south and the elevation of the barometer is 36'6 feet greater than before. As in the 
case of Lahore, the removal was unavoidable ; and it is to be regretted that Bairdville 
being private property, only temporarily rented by the Government, it has not been practi- 
cable to carry on the observations there after the removal of the Quarter Master General’s 
Office. 

That some change in the normal or average values of the temperature and humidity 
registers has been introduced by the change can hardly be doubted, but how great or 
little it may be can only be a matter of surmise. The difference of the levels between 
the present and former sites of the barometer has however been very accurately determin- 
ed by a double line of levels, taken by the direction of the superintending engineer Mr. 
Irvine. The present site is no better fitted than was the former site for wind observations, 
and indeed is only temporarily occupied for the purpose of the observatory. It is intend- 
ed, on the completion of the Townhall, to remove the observatory to the ridge, or the 
immediate neighbourhood of that building. 

The Delhi observatory was inspected by Mr. S. A. Hill while officiating as Reporter 
to the Government of India. It was found to be in a somewhat neglected condition, the 
barometer being very dirty, and the thermometer shed in bad repair. The hygrometer 
was coated with calcareous deposit. The thermometers, most of which had been in use 
for the past 10 years, was found in several cases to have risen about o‘5° in their scale 
values, introducing an uncorrected error of that amount into the registers. 

The Sialkot observatory furnished some very erroneous reports towards the end of 
the year, and this was found on enquiry to be due to the repeated change of the observer, 
and to some of the temporary incumbents being almost wholly untrained. 

Respecting other observatories, there is nothing specially calling for notice. 
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The following observers have had special allowances allotted to them for the current 


year: — 

Names. 

Jaspat Rai . 
Devanchand 
Wahid All . 

Kashi Ram . 

W, Cruikshank 
Sergeant J. J, Konig 


Stations. Amounts. 

R 

Lahore . . . . .10 

jjj • . . . *5 

Mooltan .... 5 

Peshawar • * • • 5 

Murree . . . *5 

Simla .... 5 


Observatories in the Central Provinces.- — The observatories of these pro- 
vinces, eleven in number, are enumerated at page 3 of this report, and the nominal list 
of the superintendents and observers is given in Appendix D I., appended to report of 
the Sanitary Commissioner, Dr. J. H. Loch [Appendix D]. 

The Sanitary Commissioner has inspected all the observatories in his administration, 
excepting those at Seoni, Sambalpur, and Sironcha; and the results of his inspection are 
detailed in his report. The Jubbulpore observatory was also inspected by Mr. S. A. Hill. 

Two of the second class observatories, Nagpur and Jubbulpore, have maintained 
their excellent character, but the Pachmarhi observatory, which is also of the 2nd class, 
has given cause for serious complaint; Dr. Loch found, on inspecting the observatory, in 
October last, that the observer systematically^ neglected the official instructions in his 
manner of reading the barometer, and as this had been the case for many months, the 
whole of the barometric registers, from February to October inclusive, have had to be re- 
jected. The thermometer shed was blown down shortly before the inspection, and from 
that time'to the ist December, the temperature observations cannot be accepted as of 
much value, the instruments having been placed in a closed building. 

Of the third class observatories inspected, the reports are generally favourable, the 
only serious exception to this remark is afforded by the Sambalpore and Sironcha obser- 
vatories. At the former, in consequence of the removal of the observatory to a new site, 
arrangements had been made for simultaneous registration at the old and new observa- 
tories to determine the influence of the change on the normal values of the registers. It 
was found, on examination, that the permanent observer who was charged with the duties 
at the new observatory, had simply copied the thermometer readings furnished by the tem- 
porary observer at the old site, thus defeating the object of the double register. 

The barometric registers of Sironcha were also untrustworthy during several months 
of the year ; until the fact having been brought to the notice of the Sanitary Commission- 
er, the observatory was inspected by the Superintendent of the Chanda observatory in- 
September 1884. The observatory and instruments were found to be in good order, and 
the bad work must, therefofe, have been due to the carelessness or bad faith of the ob- 
server. Since he has learned, by this experience, that means exist of checking his work, 
by comparison with that of other observatories, his registers have ceased to show the 
former discrepancies. 

Special allowances have been granted to the following observers in the Central Pro- 
vinces for the current year 


Names. 



Stations. 

Amoants. 

, R 

" '5 

Krishna Rao . , 



. , Raipur ■ . 

Sitaram . . . 

.. 


. . Chanda 

■■ "'5 

Puncham 


■ - . 

, , Seoni . 

. 5 

P, Sopbiah • 



. . Nagpur 


Behary Lai Parasar 

• 


A . ; , Khandiv^ 

' 5:: 
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Observatories in Berar. — Of the five observatories in this province, enumerated 
at page 3 of this report, all but Makhla are under the Reporter for Western India, and 
are noticed in his report (Appendix F), the names of the superintendents and observers 
being given in Appendix FI. Those of the Makhla observatory, -which is carried on by 
the officers of the Forest Department, are given in Appendix E. 

. None of these have been inspected during the year, but Mr. Chambers reports that 
the -work of the observatories at Akola and Chikalda has been thoroughly trust-worthy, 
while that of Amraoti and Buldana -was for a short time open to objection, either o-wing to 
erroneous observations or to faulty manipulation of the instruments. 

Special allowances have been granted to the following obser-vers' ; — 


Names. Stations, Ainoiints. 

R 

Satnuel Gregory . . . . . . . Akola . , . .10 

Hera Lai Chikalda . , . . 5 


Observatories in Central India and Rajputana.— These are ten in number 
as in previous years, and they are enumerated at page 3. The Maharajah’s observa- 
tory at Jeypore, which is a first class observatory, sends in its registers to the Reporter 
for the North-Western Provinces and Oudh, and a special report by the superintendent 
Surgeon-Major Hendley is given in Appendix B I. 

Of the remaining observatories (all of the third class), those of Nowgong, Sambhar, 
Sutna, and Ajmere are noticed in Mr. Hill’s report (Appendix B) ; and those of Nee- 
much, Indore, Mount Abu, and Bickaneer in that of Mr. Chambers, (Appendix F) ; and 
the lists of officers and observers are included in the lists respectively appended to these 
reports. That of the remaining observatory, Pachpadra, -which reports direct to the, Central 
Office, is given in Appendix E. 

Sambhar and Sutna were inspected .by Mr. Hill. With two small exceptions, the 
instruments at the former were found in good condition, and the work of the observatory 
is fairly performed. At Sutna everything was in excellent order except the Casella anemo- 
graph, which is reported to work stiffly, owing to some fault in construction. 

Mount Abu, Neemuch, and Indore were inspected at the beginning of the year under 
report by Mr. Pearson, who officiated as Reporter for Western India during the greater 
part of the year. The condition of these observatories,^ was noticed in Mr. Pearson’s 
Report for the previous year. ^ 

Mr. Chambers mentions that the registers of Mount Abu and Neemuch were for a 
short time ‘ unreliable.’ The barometric registers of the former for June and July have 
had to be rejected, and that of the latter for November. 

The Pachpadra observatory has worked satisfactorily during the past year. 

Special allowances have been granted to the following observers for the current year : — 


Names. 





Stations. 


Amounts. 








R 

Ram Lai 

, 



. 

. Bickaneer 


. . ro 

Har Nath 


, 

, 


Sutna 


- 5 

Ram Pershad 

, 

. 

. , 

, 

. Ajmere . 


• 5 

S. K. Gadgil 

. 

• 

. 

. 

Mount Abu 


• -5 

Trimbak Rao 

. 



• 

. Indore 


• • 5 


Observatories in Bombay. — These, fourteen in number, are the same as in 
the previous year, and are enumerated at page 3. With the exception of the Colaba 

^ Bukarang Pandurang, the observer at Amraoti^ subsequently received an allowance of E5. 

2 See Administration Report for 1883-84, p. 77. 



32 


observatory at Bombay, which is independent of the Meteorological Department, they 
are dealt with in Mr. Chambers’ Report [Appendices F and FI]. 

Of the four second class observatories, three, -vis., Poona, Belgaum, and Kurrachee, 
were inspected by Mr. Chambers, and the fourth Deesa, was visited by Mr. Pearson and 
reported on in his report for last year. The results of Mr. Chambers’ inspection are given 
in his report (paragraphs 15, 17, and 21). At Poona and Kurrachee, the instruments were 
in fair order ; but at Belgaum the Beckley’s anemograph was found to work badly, owing to 
its dirty and neglected condition. With one other exception, however, the remaining 
instruments were in good order. The registers sent in by these observatories are favour- 
ably reported on. 

The third class observatories at Surat and Malegaon were inspected by Mr. Pearson at 
the beginning of the year, and those of Sholapur, Ratnagiri, and Karwar by Mr. Chambers. 
These last alone are noticed in the report [Appendix F, paragraphs 17, 18, and 20]. The 
condition of the Ratnagiri and Karwar observatories was satisfactory. That of Sholapur 
less so, owing, as would appear, to a want of intelligence on the part of the observer. Por- 
tions of the registers of Hyderabad, Bhuj, and Malegaon have been rejected. 

Special allowances have been awarded to the following observers : — 


Names. 

Mabadev Cudduni 
Ramkrishna K. Karandikar 
Narayeii Sakaeam 
Govindrag C. Moodlair 
G. W. M, D’Aranio . 
Ram Clmnder Datta . 


Stations. 


Ratnagiri 
Deesa 
Poona 
Rajkot 
Karwar . 
Belgaum . 


Amounts. 

R 
. 10 

- 5 

■ 5 

■ 5 

- 5 
• 5 


Observatories in Madras, Mysore, Coorg, and Hyderabad. — Of the 
nineteen observatories enumerated on page 3 all but Madras, Vizagapatam, and Gopalpur 
are under the Meteorological Reporter to the Government of Madras, and a detailed ac- , 
count of their working during the past year is given in Miss Pogson’s report (Appendix 
G). Nine of these have been inspected by Miss Pogson during the year, 1123.^ the second 
class observatory at Trichinopoly and the third class observatories at Bangalore, Cochin, 
Coimbatore, Kumool, Madura, Negapatam, Salem, and Secunderabad. Two others, vi2., 
Cuddapah and Masulipatam, have been visited and reported on by the head clerk of the 
Madras office. The detailed result of the inspection are given in Miss Pogson’s report. 
The observatory of Cuddapah was established only a few days before the beginning of 
the year under report, that of Rajahmundry in May 1884. 

The majority of the observatories are favourably reported on, and in general the work 
of the province has been much improved since Miss Pogson has been appointed to 
the repoTtership. The observatories of Bangalore, Cochin, Coimbatore, Mangalore, 
Mercara, Negapatam, Selem, Secunderabad, Trichinopoly, and Wellington are very , favour- 
ably noticed as far as depends on the observers. . That of Bellary is in general satisactory, 
but the observer has given reason for complaint by his dilatory conduct in completing and 
sending in "his registers. Those of Cuddapah, Kumobl,. Madura, and Masulipatam have 
beeii less satisfactory, and much of the work contributed by the two first mentioned has 
had to be rejected. 

It is necessary to remark, with reference to the insufficient supply of instruments 
occasionally noticed in the report, that, except occasionally in the case of radiation 



thermometers, all requisitions from the Madras office have been immediately supplied, and 
in some instances instruments have been sent to observatories requiring them, in anticipa- 
tion of any action on the part of the Reporter’s office. 

The observers at those observatories in Madras, which were established before the re- 
organisation of the department under the Government of India, have been paid at a 
higher rate than at those more recently established, vz0., Mercara, Mangalore, Cuddapah, 
Kumool, and Rajahmundry, and it has not been deemed advisable to reduce the emolu- 
ments of the former to the same scale as the latter, so long as the observatories 
continued to work satisfactorily on the old system. The more highly paid observers vrere, 
however, required to reduce and correct their own registers and thus save some expense 
to the Reporter’s office. This system, however, has not proved satisfactory in many 
cases, and steps have therefore been taken gradually to reduce both the work and rates 
of remuneration at the old observatories of the 3rd class, as the former incumbents vacate 
their appointments. This has been done at Coimbatore and Madura from the ist June 
of the year now current, and at Masulipatam from the ist July, thus effecting a consider- 
able saving of expense, even after providing a small additional establishment for the extra 
work thrown on the Reporter’s office by the change of system. 

The Vizagapatam observatory, the private property of Mr. Nursing Row, has continued 
to furnish its very valuable registers as in former years, and also to transmit daily weather 
telegrams, both to Calcutta and Simla. 

The Gopalpur observatory, established in connection with the system of telegraphic 
storm report issued by the Bengal Office, works under the direction of that office. 

The Madras observatory is, as heretofore, a part of the establishment of the astro- 
nomical observatory and is independent of this department. 

Observatories in British Burma. — These observatories, eight in number as in 
previous year, are enumerated at page 3. The name of the observer at Akyab is given in 
the Bengal Report, (Appendix A), that of Diamond Isleind in Appendix E, and the 
names of the superintendents and observers of the remainder in Appendix H I. These 
last are under the Sanitary Commissioner of British Burma, whose report forms Appen- 
dix H. All these have been inspected by the Sanitary Commissioner, who reports that 
at Bassein, Moulmein, and Mergui all the instruments were found to be in good order, and 
also reports favourably of the observers generally. The observatory of Toungoo was 
removed to a different site on the ist May. The barometric registers of this station 
after correction for the change of elevation are found not to be comparable with those of 
previous years, but this may be due to some uneliminated error affecting those of past 
years. 

As far as can be judged from the registers, the work of the Burma observatories 
generally has been more satisfactory during the' past year, and Mr. Pedler reports to a 
similar effect in the case of Akyab. 

A special allowance of R5 has been continued to the Moulmein observer, Mr. P. H. 
Hilbert, for the current year. 

Observatories at the Bav Islands. — -The observatories of Port Blair and 
Nancowry have worked satisfactorily during the past year ; and a special allowance of R5 
has been continued to Mr. J. F. Peters, the observer at the former station. The names 
ofthe'superlntendents and observers are given in Appendix E. 
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Extra Indian OBSERVATORiES.-r-Eight of these were enumerated m the report 
for last year. But that of the Seychelles has ceased to contribute any register since Ja- 
nuary 1884, and owing to the transfer of the Political Agency of Zanzibar to the Home 
Government, and the consequent withdrawal of the Indian medical establishment, the 
work of the observatory at that station became irregular, and finally ceased in December 
1884. This occurred on the death of the Agency Surgeon Mr. Williams, who, for some 
months after the withdrawal of the native observer, had carried on the observations with 
such regularity as was practicable. The loss of this observatory is much to be regretted, 
chiefly on account of the information it afforded respecting the meteorological condition 
of that part of the Indian Ocean. 

The observatories of Aden and Bushire have continued to furnish very satisfactory 
registers, and these, together with the abstract of the Mauritius observations, for which 
I am indebted to Mr. Meldrum, F.R.S., the Director of the Royal Alfred observatory, are 
now the only data received from stations distant from India (except such as reach us in a 
published form, more or less after date). The observatory at Amini Divi in the Lakha- 
dives has been re-established, but owing to the difficulty of communication with the island 
during the monsoon, the registers from April to November did not reach the Madras 
office until January 1885. This delay must in any case very seriously detract from their 
utility. They are, however, reported to be of a satisfactory character. A further draw- 
back is that, owing to the departure of the observer and his ternporary return to India, they 
have been again interrupted from the 26th December 1884 to the 22nd April 1885, 
interval of four months. 

The Leh observatory has furnished excellent work during the past year, under the 
immediate supervision of Sergeant Rowland, the actinometric observer. It has been trans- 
ferred from the administration of the Punjab Reporter to that of the Central Office. The 
Quetta observatory has worked satisfactorily, and the information furnished by it has 
become of much importance in connection with the increase of the military establishments 
in Beluchistan. It will probably be found desirable shortly to extend the system of 
meteorological observation on this frontier. 

The Katmandu observatory has been less satisfactory, and owing to the residency 
being under reconstruction, the barometric registers have been discontinued during the 
year. 


Instruments. 

In Appendix I is given a return of the instruments in store at the beginning of the 
year, and of those received and issued by the Calcutta Meteorological Office, and includes 
the stock, receipts, and issues of the Alipore observatory ; and iu Appendix K is a return 
of the instruments issued to each observatory. In this are incorporated the returns fur, 
nished by the local Reporters, ■ 

Meteorological Offices AND Office Work. 

The general administration of the metedrplogieal observatories and offices in the 
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different provinces, with the local exceptions noticed in the foregoing sections, has been in 
the hands of the following officers during the year : — 


Name. 

Office. 

Province. 

H. F. Blanford, F.R.S. . 

W. L. Dallas, Esq. 

Meteorological Reporter to the Government of 
India ........ 

Assistant Meteorological Reporter to the Govern- 
ment of India 

^ Central Office. 

John Eliot, M.A. . , y 

A. Pedler, Esq. (Offg.). ' . ) 

Meteorological Reporter to the Government of 
Bengal . , . .. . 

Bengal and Assam. 

Dr. Murray Thomson (Offg’.) y 

S. A. Hill, B.Sc. . . .5 

Meteorological Reporter to the Government of 
the North-Western Provinces and Oudh . 

r North-Western Provinces, Oudh, 
< Rajputana and Central India 
C (part). 

Dr. E. Lawrie . 

Meteorological Reporter, Government of Punjab . 

Punjab, 

A, N. Pearson, Esq. (Offg.) . V 

Chambers, Esq, . . 

Meteorological Reporter for Western India 

Bombay, Berar, Rajputana and 
Central India (part). 

Miss Isis Pogson . 

Meteorological Reporter, Government of Madras . 

Madras, Mysore, Coorg and 
Hyderabad. 

Dr. J. H. Loch 

Sanitary Commissioner, Central Provinces . 

Central Provinces. 

Dr. Little .... 

Sanitary Commissioner, Berar .... 

Berar. 

Dr, D. Sinclair , , . 

Sanitary Commissioner, British Burma 

Burma. 

Surgeon-Major J. Reid . y 

„ „ W. N. Keefer 5 

Senior Medical Officer, Bay Settlements 

Andamans and NTicobars, 


I was absent on privilege leave from the loth December 1884 to the loth March 
1885, during which Mr. S. A. Hill officiated as Meteorological Reporter to the Government 
of India in addition to his own special duties. 

Mr. John Eliot took leave on furlough on the 9th December 1884, since which time 
Mr. A. Pedler has officiated as Meteorological Reporter to the Government of Bengal. 

Mr. S. A. Hill returned from furlough and resumed charge of his office as Meteoro- 
logical Reporter to the Government of the North-Western Provinces and Oudh on the 
2ist October 1884, up to which time Dr. Murray Thomson had officiated from the begin- 
ning of the year. 

Mr. A. N. Pearson continued to officiate as Meteorological Reporter for Western 
India up to the loth November 1884, on which date he was relieved by Mr. F. Chambers, 
who resumed charge of his office. 

In the Punjab and Madras the permanent incumbents remained in charge of their 
respective offices during the whole of the year under report. 

Mr. Dallas, Assistant Meteorological Reporter to the Government of India, took his 
departure on privilege leave on the 31st March- 1885, one day before the close of the year. 

The following table shows the number of stations, the registers of which were sent to 

E r 


3 ^ 


each of the Reporters respectively for reduction and verification during the year under 
report: — 


pEOVmCES. 

Meteorologicai. Reporters. 

Total, 

India. 

Bengal. 

North-West- 
ern Provinces 
and Oudh. 

Punjab. 

Western 

India. 

Madras. 

Beng’al and Assam .... 

4 

19 

... 

... 

... 


23 

North-Western Provinces and Oudh . 

. 2 

... 

14 

... 

... 

... 

16 

Punjab . , . ... 

• 2 

... 


1 1 

... 

... 

13 

Rajputana and Central India . 

1 

... 

4 

... 

4 

... 

9 

Central Provinces . . . , 

II 


' ••• 

... 

... 

... 

1 1 

Berar ... ... 

I 

• •• 

... 

... 

4 

... 

5 

Bombay . . , . 


... 

... 


13 ‘ 

... 

13 

Madras, Mysore, and Coorg 

I 

I 


... 

... 

16 

18 

Burma ... ... 

7 

1 

... 

... 

... 

... 

8 

Bay Islands . . ... 

3 

... 

... 

... 

... 

... 

2 

Extra Indian . , 

5 

... 



I 

I 

7 

Total 

36 

21 

18 

II 

22 

17 

J125 


This list does not include the registers of the provincial observatories in Bengal, nor 
those of Colaha observatory, Bombay, Goa, and Jeypore which are furnished to the Meteo- 
rological Office with all the necessary reductions. 

In Bengal, the North-Western Provinces, and Bombay (in part), the reporters super- 
intend the rainfall registers of the district and sub-divisional stations of their respective 
provinces, and prepare weekly and monthly returns of. the rainfall, viz .-. — 


Bengal . 172* 

North-Western Provinces and Oudh ..... 253 

Bombay .......... 400 ? 


During the past year, steps have been taken considerably to extend the rainfall registra- 
tion in Bengal. It has been pointed out, by Mr. Pedler, that certain parts of the 
povince, more particularly Chutia Nagpur, are very inadequately represented by the 
existing rainfall registers. In Chutia Nagpur, nearly 27,000 square miles of country are 
represented by only ii rain-gauge stations. It has, therefore, been proposed to establish 
72 additional stations, making a total of 244, and this proposal has been sanctioned and 
put in execution since the beginning of the current year. 

Mr. Hill has undertaken a comparison of the registers, obtained hitherto at the 
sudder stations of the North-Western Provinces, with the old Fleming (float) gauges and 
the more trustworthy Symons’s (measure glass) gauges supplied two years since. He 
finds that while, at about half the stations, the returns furnished by the old gauges are 
fairly accurate, at some of the others the error amounts to as much as 20 per cent. ; also 
that, on the whole, the proportion of erroneous gauge? in the North-Western Provinces 
is less than in Oudh. The published charts of rainfall for the North-Western Provinces, 
which have been drawn up in a great measure from the data furnished by the old gauges, 
show therefore not a few errors of detail. 

* 156 excltiding statfotts at which observatories also 
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In Madras, the Revenue rain-gauge stations are not at present under the adminis- 
tration of the Meteorological Office, but the Reporter mentions that it is in contemplation 
to effect their transfer at an early date. 

The Reporters for Bengal and Western India also administer a system of storm 
warnings for the protection of the local ports, and the Bengal Reporter has in addition 
the working of a system of daily telegraphic weather reports from the 15th May to the 
15th November. He also collects the meteorological observations from the log-books of 
ships entering the port of Calcutta. 

Mr. Dallas, Assistant Meteorological Reporter to the Government of India, has been 
in charge of the Imperial system of daily weather jreports up to the 30th March, when he 
took privilege leave. He also prepared monthly and semi-annual summaries of the 
weather reports, and has continued the reduction of the marine observations received- 
from the London Meteorological Office and the preparation of charts of the Bay of 
Bengal, showing the distribution of barometric pressure, the prevalent winds, and marine 
currents in each month of the year. These are now complete, and he is proceeding with 
the preparation of similar charts for the Arabian Sea and those of the density of the sea- 
water in the Bay of Bengal. The charts showing the distribution of air temperature and 
the temperature of the sea will be deferred until the more important series of charts are 
completed for the whole area. 

With a view to relieving Mr. Dallas of some of the more mechanical duties con- 
nected with his work, it was proposed, during the past year, to train an educated native 
to prepare the daily weather reports and charts ; and after some enquiry from the princi- 
pals of the chief colleges of Upper India, a competent candidate Ruchi Ram Sahni, M.A., 
was selected on the recommendation of the Principal of the Lahore College and appoint- 
ed on probation on the loth January 1885. Some time before Mr. Dallas’s departure on 
leave, he had practised the work of the daily reports under Mr. Dallas’s supervision, 
and afterwards under my own, and he now gives good assistance in this part of the office 
work. 

Office establishment. — The following is a return of the number of permanent 
employes (ministerial officers and menials) in the offices of the several Meteorological 
Reporters; — 



India. 

Bengal. 

North- 

Western 

Provinces. 

Punjab. 

Western 

India. 

Madras. 

Total. 

Head Clerks . 

. 

. 

I 

I 

I , 

I 

I 

I 

6 

Computers 


• 

3 

... 

... 

... 

I 

... 

4 

Clerks and Copyists 



3 „ 

2 

I 

2 

... 

3 

11 

Tabulators . 


■ 


! ' 7 

4 

... 

5 

... 

34 

Draughtsmen . 


• 

3 -" 

[ * 

... 

... 

... 



Artisans ♦ 



... 

1 3 .. 

1 

... 

... 

... 

««• 

3 

Peons and Menials . 


* 

10 

I 4 

2 

I 

2 

1 

20 


* Besides these, there are four temporary clerks for reducing the London Meteorological Office marine logs ► 

* Besides these, there is one temporary draughtsman for drawing up marine charts. 
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The Central Office has remained under the charge of the Head Clerk, Babu Fanindra 
Mohun Basu, and has been conducted in a most satisfactory manner. I have re- 
commended that, in consideration of the large amount of responsible work which devolves 
on this officer, and also of the excellent manner in which he has managed the office for 
many years past., the salary of his appointment should be raised. 

The Head Computer, Babu Nirduksha Kumar Ghosh, deserves mention for his careful 
superintendence of the computing work of the office ; and as his duties demand an ac- 
quaintance with advanced mathematics, I have recommended that his appointment also 
be placed on a better footing. These recommendations have been conditionally 
approved, and, together with some qther recommendations for the improvement and 
strengthening of my own and the provincial offices, will, I anticipate, take effect as soon 
as financial considerations will admit of them. 

The Reporters for Bengal, the North-Western Provinces and Oudh, and the Punjab 
spea-k in favourable terms of the conduct of their respective establishments. 

The Madras Meteorological Office has now been entirely removed from the observa- 
tory, of which at one time it formed an, integral part. This office as well as that of the 
Reporter for the Punjab and that of the Reporter for Western India require strengthening, 
and I am in hopes that this may be effected during the current year. 

Weather bulletins and storm signal service.— The daily weather re- 
ports of the Imperial Office were issued at Simla from the ist May to the 31st October, 
and from Calcutta during the remainder of the year,. Arrangements have been made to 
carry on this work permanently at Simla in future, and an establishment of Punjabi 
clerks has been partly formed for the purpose, a corresponding reduction being made in 
the establishment of the Calcutta Office. The weather reports are issued in the same 
form as in the previous year. The verbal summary, which accompanies each issue, is 
telegraphed to all the Provincial Governments, and copies are furnished to the daily news- 
papers at Calcutta, Allahabad, and Bombay. 

As a part of the work connected with the daily reports, notice is sent by urgent tele- 
gram to the Meteorological Office, Bombay, of the progress of any storms that advance 
f#om the Bay of Bengal towards the western presidency and arrangements were made 
during the past year, in correspondence with the Government of Bombay, for sending 
notice by urgent telegram to the Civil and Political Officers of Khandesh and Guzerat of 
the appearance of storms that are likely to produce floods in the Tapti and Nerbudda ; 
also for telegraphing direct to the same officers, from certain observatories in the upper 
drainage basins of these rivers, the occurrence of heavy rain, in order to give them due 
warning of probable floods. These arrangements have been in operation during the 
present monsoon. 

In Bengal, the daily weather report for the province, containing telegraphic reports 
from 32 stations together with a verbal summary, was issued regularly from the i6th 
May to the 7th November, and Mr. Pedler reports that it is becoming appreciated by the 
general public, as is manifested by a considerable increase in the number of subscribers. 
In addition to these, daily reports of the weather at 19 stations round the coasts of the 
Bay are issued with a weather chart, the form and appearance of which has been much 
improyed. This is printed daily in the Meteorological Office and is issued to 27 sub- 
scribers and to 37 Government officers. 
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The storm signals have been worked as in former years. No very severe cyelone 
occurred in the Bay of Bengal during the year, but a number of small cyclonic storms 
were formed during the monsoon, chiefly at the head of the Bay, and advanced different 
distances across the land. Of these there were two in June, six in July, two In August, 
four in September, and two in October. Most of these were of small intensity, and the 
storm signals were hoisted only on two occasions. 

In Bombay, the storm signal service has been carried on as in previous years. But 
this coast, like the Burmese coast of the Bay of Bengal, is but rarely visited by cyclonic 
storms, and there has not been occasion to hoist the signals once during the year. No 
daily weather reports are published by the Bombay Office. 

Weekly, monthly, and semi-annual reports. — From May to October inclu- 
sive, a monthly descriptive summary of the chief weather characteristics of the month, 
based on the telegraphic reports, was prepared in the Simla Office and published in the 
Gazette; and from November 1884 to April 1885, a similar report was prepared in alter- 
nate months. In May and November, a general review of the weather of the preceding 
half-year was drawn up and published in like manner. 

In addition to the above periodical reports, special reports were drawn up in May 
and June on the Himalayan snowfall of the preceding winter and spring, and on the 
strength of these reports an attempt was made, as in the previous year, to forecast the 
character of the monsoon rains. The result has already been noticed in Part II of this 
report, and for a second time has justified the terms of the prognosis. During the present 
year, success has been still more marked, and the experience has very greatly confirmed 
public confidence in the justice and validity of the views on which these forecasts are 
based. 

Charts showing the average distribution of the rainfall of India in the three seasons, the 
cold season (November to February), the hot season (March to May), and the rainy sea- 
son (June to October), have been prepared, and several copies furnished to Government. 
Also charts on a similar plan and scale, showing the actual distribution of the rainfall in 
the corresponding seasons of the past year, have been prepared and submitted in like 
manner, but these are not published. 

Weekly and monthly meteorological and rainfall reports of the province are 
drawn up by the Bengal Reporter, and published in the Calcutta Gazette-^ and during 
the monsoon, four sets of three rainfall charts of the province, showing the distrh 
bution of the rainfall and its variation from the average, are prepared for the Local 
Government. 

In the North-Western Provinces and Bombay, abstracts of the meteorological 
observations and of the rainfall have been published in the local Gazette as in previous 
years. 

Annual REPORTS.^ — ^The report on the meteorology of the year 1883 was com- 
plete and in the printer’s hands, by the beginning of December, and the printed report 
was submitted to Government on the ist June 1885. As is usually the case, the text 
was completed several weeks in anticipation of the plates. 

The report gives tables of temperature for 134 stations and rainfall returns of 462 
stations, being an increase of four of the former and five of the latter on the numbers res- 
pectively given in the report for 1882. The returns of most other meteorological elements 
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are nearly as numerous as those of temperature. The elements tabulated in the Appen- 
dix are as follow. For comparison I give similar tables for the last five years. 


Equilibrium temperatures of solar radiation • 
Duration of bright sunshine ... 
Temperatures of nocturnal radiation 
Temperatures of the ground . 

Mean and extreme air temperatures 
Sea-level equivalents of mean temperatures . 
Means and extremes of atmospheric pressure 
Sea-level equivalents of mean atmospheric pressure 
Direction and movement of winds . 

Temperature of evaporation .... 
Tension of atmospheric vapour 
Mean relative humidity . , , , 

Mean proportion of clouded sky . 

Inches of rainfall in each month 

Number of days on which rainfall was measured 


Numbsr or Stations. 


1678. 

JS79. 

2880. 

1881. 

1S82. 

3883. 

99 

106 

109 

106 

112 

in 

... 

... 

... 



1 

2 

97 

100 

108 

106 

104 

107 


... 

2 

4 - 

4 

4 

116 

123 

126 


I 3 <^ 

^34 

100 

lOI 

105 

108 

108 

in 

113 

II9 

122 

125 

124 . 

125 

96 

98 

105 

107 

108 

109 

ns 

II8 

124 

127 

125 

127 

106 

III 

115 

121 

120 

124 

1 13 

120 

123 

128 

127 

130 

1 14 

120 

123 

128 

127 

130 

no 

II8 

122 

125 

124 

127 

253 

365 : 

399 

417 

457 

462 

276 

365 

379 

403 

457 

462 


The descriptive letter press discusses the chief characteristics of the meteorology of 
the year. It includes tables of the average values of all the more important meteorologi- 
cal elements for all stations that have furnished returns for three years and upwards, and 
the report is illustrated whh nine plates, a chart showing the position of all observa- 
tories and rain-gauge stations; three in coloured lithography, representing the mean dis- 
tribution of temperature, pressure, and winds in each month of the year ; and five illus- 
trating certain cases of rainfall in the cold weather, the weathet' during a period of 
excessiye drought in May, and also that -of the rainy period which followed ; the Setting 
in of. the rains in Bengal, and the simultaneous formation of two independent storms in 

Noveinberj in l^orth -Western India, ^and in the Andaman Sea'. . 
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The original observations of six observatories, vis., Calcutta, Lucknow, Lahore, Nag- 
pur, Bombay, and Madras, were issued in a distinct publication in monthly parts. Those 
forming the volume for 1883 were completed in May 1884, and those for 1884 in July 1885. 

Miscellaneous Publications.— Part III of the second volume of the Indian 
Meteorological Memoirs, containing a very carefully worked out memoir by Mr. Eliot, on 
the storm of the 8th and 9th October 1882, in the Bay of Bengal, was issued in November 
1884. Part IV containing another long and elaborate memoir, also by Mr. Eliot, on the 
storms of the Bay of Bengal during the years 1877 1881, was printed and nearly ready 

for issue at the close of the year, and part V which will conclude the volume isnownearly 
ready for issue. This contains a paper by Mr. S. A. Hill, on observations of temperature 
and humidity, at 4 and 40 feet above the ground surface, made during three years at Alipore . 
and also the general index to the volume. 

Other memoirs now in the press, or in hand and shortly to be sent to press, are, a 
memoir on the rainfall of India, which with plates and tables will form Volume III ; a 
memoir by Mr. Eliot on the Akyab cyclone of May 1884 ; and a short paper by Mr. W. 
L. Dallas on the meteorology of the southern central portion of the Bay of Bengal. These 
two papers will form the first part of Volume IV. 

A paper on the “Theory of the Winter Rains of Northern India” was published in 
No. I , Part II of the Journal of the Asiatic Society of Bengal for 1884; and an “ Account 
of the south-west monsoon storms of June, July, and November 1883” by Mr. Eliot in 
No. 2 of the same part and volume. A paper by Mr. S. A. Hill on “ Observations of the 
solar thermometer at Lucknow” was also communicated to the Asiatic Society of Bengal 
and published in No. i, Part II of the Society’s Journal for 1885. Mr. Pearson, when 
officiating as Reporter for Western India, contributed to the proceedings of the same 
Society a note on the variations of the rainfall of Northern India, and Mr. F. Chambers, a 
short note, of controversial character, on one of the above papers. 

In addition to the above, a paper by myself “ On the connection of the Himalayan 
snowfall with dry winds and seasons of drought in India ” was published in the proceed- 
ings of the Royal Society for May 1884, and Mr. Pearson contributed to the Royal 
Meteorological Society of London a paper entitled “ Some results of an examination of 
the barometric variations in Western India ” and a description of a new component ane- 
mograph invented by himself. The former was published in the Society’s Journal for 
October 1884; the latter given in abstract in the January number for 1885. 

Although not the work of an officer of the department, I may also mention as being 
in part the outcome of the work of the department, a very interesting paper by Dr. D. ' 
Brandis, late Inspector General of Forests in India “ Die Beziehungen zwischen Regenfall 
undWald in Indien,” communicated to the “ Niederrheinlsche Gesellschaft fiir Naturund 
Hell-kunde” at Bonn, at a meeting at which I was present in January last. This has 
since been published in the proceedings of the Society. 

Appendix L gives a list of the Government officials, libraries, observatories, societies, 
&c., to which the publications of the office are presented including those which send their 
own publications in exchange. 

Library. 

Since the transfer of the Calcutta Meteorological Office to a larger building, it has 
been possible to devote a room to the large and increasing library which has hitherto 


* 
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been scattered through the office. New book-cases have been provided, and it will be 
possible now to re-arrange the library in such manner as to make it readily acces- 
sible for reference, provided, that is to say, the office remains in its present commodious 
quarters. Until this point shall be decided, it will be of little use to undertake its re- 
arrangement. 

A list of the additions to the library is given in Appendix M. 


Simla : 

The I'jth August i88$. 


HENRY F. BLANFORD, 
Meteorological Reporter to the Government of India. 



APPENDIX A. 


Extracts from the Administration Report of the Meteorological Reporter to the Government of 

Bengal for the year 

The Bengal Meteorological Department was under the control of the permanent head of the 
department^ Mr. John Eliot, from the beginning of the ofScial year^until the 9th of December 1884, 
when Mr. Eliot proceeded on furlough. From this date till the close of the official year the department 
has been under my charge. 

During the year under review, the extended scheme of meteorological observation, and the special 
arrangements for the speedy transmission of the meteorological and rainfall* observations taken 
throughout the province, together with their speedy reduction, collation and publication through the 
various publications of this office, which were sanctioned in the year 1882-83 and brought into action 
in 1883-84, have been carried out steadily. The details as to the extent and nature of the observa- 
tions which are now made, together with the method of collection of the returns, and the manner in 
which such returns are utilized for the information of Government and for subsequent publication, 
have already been fully described, first, in the form of proposals in th e Administration Report of 
1882-83 ; and secondly, in the Administration Report of 1883-84, where a full description was given of 
the arrangements which had been made to carry out the wishes of the Bengal Government in this matter. 

During the year there has been no change or addition to the number of the regularly constituted 
observatories in Bengal and Assam of the second and third classes. There was only an addition of 
one observatory to the list of provincial third class stations, Bogra, which was started from the 
2nd December 1884, The total number of stations thus reporting to the Bengal Meteorological office 
during the year were seven second class, fifteen third class, and twenty-three provincial third class 
observatories. 

Sanction was given to the establishment of observatories at three other stations during the year, 
vzs,j One at Tezpore in Assam, which is to be an imperial third class observatory, and two other pro- 
vincial third class stations at Kishnaghur and Maldah in Bengal. But owing to difficulties in the 
selection of suitable sites for the observatories and to other delays, they could not be started within 
the^ official year. In the case of Tezpur and Kishnaghur, Mr. Eliot found it necessary personally to 
visit the stations for the selection of the sites for the respective observatories. The Magistrate of 
Bankoora (Mr. Anderson) proposed to start a voluntary observatory at his station, which would 
furnish observations for the Bengal daily weather report, and sanction was given to this proposal by 
the Meteorological Reporter to the Government of India in August 1884. A shed was provided by 
this department, and it is hoped that the observations which will be received will be useful to give 
indications of the weather over a large area which is practically now unrepresented by any regular 
station, except distantly by Raneegunge. 

Second class observatories. — These are seven in number. Five are in Bengal and the remaining 
two in Assam. The names of the superintendents and observers at these stations are given in the 
following table 

Second Class Stations, 


Stations, 

.Superintendents, 

Superin- 

tendents’ 

allowances. 

Observers. 

Observers’ 

allowances. 

Assistant observers. 

Assistant 

observers’ 

allowances. 



R 


R 



( 

Dr. T. D. 0. Partridge’ 

30 

Babu Dandadhur 

30 

Babu Ratneswar 

10 

Sibsagar , < 

Dutt Borua.^ 

Gogoi. 


„ C. J. Atkins. 2 






* From ist April 1884 to 17th February 1885. j 2 From i8th February to 31st March 1885, 

3 Received special allowance of Rro per month for meritorious services. 
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Second Class Siations'—contd. 


Stations, 

Superintendents, 

Superin- 

tendents’ 

allowances. 

Observers, 

Observers* 

allowances. 

Assistant observers. 

Assistant 

observers’ 

allowances. 



R 


R 


R 

Dhubri • 

Dr. Edwin Dobson 

30 1 

Munshi Manirud- 
deen Ahmed.^ 

Munshi Kadimud- 
deen A^hmed.^ 

1 

30 

Babu Ambica Pro- 
sad Dey. 

10 

( 

„ R. Cobb 3 . 

30 





Hazaribagh . j 

„ J. Wilson’ . 


Babu Nathoolal*** . 

30 

Babu Dwarknath . 

10 

\ 

Babu T.C. Das.s 







Dr. C. J. W. Meadows.* 






j 

Dr. J. G. French^ . 

30 

Munshi Mohubbut 
Lai. 

30 

Babu Muddun Mo- 
hun Lai. 

10 

Bankipore . ( 

Baboo Ramkali Gupto,® 






i 

Dr. W. A. GilUgan,® 





1 

Saugor Island . 



Mr. J, A. Thomas 

45 

Nil 

Nth 

Cuttack 




„ H.W. Alley* 

3? 

Mr. B. Sebastian . 

n 

Chittagong 




„ P. 0. Pereira 
„ J. E. Gabriel . 

30 

Mr. J. Dias 
„ E. J.J. Tixura. 

1 .5 


^ Died on znd November 1884. 

2 From I St November 1884 to 31st March 1885. 

* From ist April 1884 to 7th July, and 8th August to 3rd Febru- 

ary 1885, 

* From 8th July 1884 to 7th August 1884. 
s From 4th to 10th February 1885. 


® From nth February 1885 to 31st March 1885. 

7 From 1st April 1884 to 5th August 1884, and 6th September 

1884 to 3istiMarch 1885. 

8 From 6th August to 15th August 1884. 

9 From 1 6th August 1884 to 5th September 1884, 


* Received special allowance of Rs per mqnth for good services. 


Five of these observatories are provided with self-registering anemographs, The anetpographs 
at Dhubri, Hazaribagh, and Cuttack are of the Casella pattern, which record the wind direction 
and amount at intervals of one hour. The remaining two stations, Saugor Island and Chittagong are 
provided with Beckle/s anemographs, which register wind direction and amount continuoLly 
There were very few breaks exceeding 24 houfs in the working of these self-recording instruments 
and in the majority of instances the cause of them has been the necessity for cleaning and repairing 
the instruments, and there have been extremely few stpppages which could possibly have been 
avoided. ^ 

^ Two of these observatories were visited during the year, Hazaribagh and Cuttack, by my 
head clerk, who reported as follows ^ ^ 

«T\„: Hmaribash observatory was inspected on the 26th October 1884. No change has been 
■trade .n the positron and esposme of the instmments since the last inspection of the observatory by 
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Mr. Eliot in December 1882. The observer was punctual in taking the observations, and, generally 
speaking, the condition of the observatory was fair, but there were some defects which call for 
notice. 

^^The anemograph was found to work smoothly, but the chain connecting the wind-vane to the 
recording part of the instrument was found to have lengthened slightly, and failed to secure a good 
hold of the cog-wheels for fixing the direction indicator on the dial of the instrument. One link was 
therefore taken off the chain to remove the defect, and the instrument worked more satisfactorily. 
The anemometer requires to be changed for a better one, as it works rather heavily. 

The pad of the grass minimum thermometer was in shreds. The grass minimum was being 
exposed on grass on earth. The observer should have reported these facts. 

I examined the observer and his assistant thoroughly, and found that both did well and read the 
instruments fairly. They make very few mistakes. 

The records of the observatory were all in confusion.’^ 

The observatory has continued to maintain a good character for correct and punctual submission 
of returns, but the inspection report shows that, though in fair working order, it was scarcely in such 
good condition as would have been the case had the observer taken a warm and intelligent interest 
in his work, and his personal allowance was only retained on his assurance to pay proper attention to 
his duties. 

Cuttack observatory was inspected on the 3rd February 1885. No change of importance has 
been made in the position of the shed or in the arrangement of the instruments since Mr, Eliotts in- 
spection in January 1883. The thermometer shed required repairs. The instruments were clean and 
in very satisfactory condition. The observatory continues to maintain its high character, and is 
thoroughly satisfactory in its equipment and accurate and valuable in its observations. Mr. Alley, the 
observer, and his assistant, were examined, and both acquitted themselves well, and were correct and 
quick in their observations.^’ The observatory has been provided with a lightning-conductor at the 
expense of the Meteorological Department for the protection of the wind instruments. 

The Dhubri observatory shed was destroyed by fire on the 6th April 1884. Complete observa- 
tions had therefore to be suspended from that time to the first Aveek of November 1884, when anew^shed 
ws^s built and the observations resumed. Incomplete observations, however, were telegraphed to the 
Meteorological Reporter to the Government of India, giving the barometer readings and the wind and 
rain observations for the purposes of the India weather reports. Observer Maniruddin Ahmed, who 
was a recipient of a ten-rupee special allowance; was granted sick leave for six months from 6th May, 
1884, and as the full set of observations had to be suspended, it was not found necessary to arrange 
for another head observer, but the assistant observer carried on the partial observations necessary. 
Observer Maniruddin Ahmed died on the 2nd November 1884, and Kadimuddin Ahmed was appointed 
in his place on probation. 

The rest of the observatories of the second class continued to furnish very satisfactory returns 
throughout the year. There have been very few breakages of the instruments in these stations. In 
some, howeve|:, old instruments have had to be replaced either for defect or for their being worn out 
by long use. At Cuttack the sun radiation thermometer was broken by a sudden hailstorm while 
under exposure. Owing to the breakage of this instrument, which had been always exposed on forked 
sticks according to the old plan, it was considered desirable, when a new instrument was supplied in 
May 1884, to bring its conditions of exposure into conformity with the standard regulations in vade- 
mecum by providing the observatory with the usual stand for the exposure of the sun thermometers. 

The readings of the Saugor Island barometer had to be rejected for the period 8th February to 
15th March 1885, consequent on the instrument having become useless by leakage of the mercury 
from the cistern. It was replaced by a new instrument with the least possible delay. 

It will thus be seen that, on the whole, the work at the second class stations has been very satis- 
factorily performed, and that it has been fully equal to that of former years. The returns have been 
punctually submitted, and there have been few, if any, causes of complaint in the working of these 
stations. 

Imperial third class These are fifteen in number. Ten are situated in Bengal, 

one, Akyab, in Burma ; two, Silchar andTura, (voluntary observatory) in Assam ; and two, Gopalpore 
and Coconada, in Madras, The two last are maintained in connection with the Bay of Bengal storm 
' signal service. 
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The following table gives the names of the superintendents and observers at these observatories 
during the year 1884-85 : — 


Stations. 


Daneeling, St. 
School. 


Superintendents, 


Paul’s 


R. Carter, Esq., Rector, 
School, Darjeeling. 


St 


Observers. 


Paul’s 


Mr. W. Moore 


Observers' 

allowruicc}!. 


R 

25 


Purneah 


Durbhanga 


Gya 


. D. Picachy, Esq. 

1 W. A. Gilligan, Esq. ^ 
Nobin Chunder Dutt ^ 
W. A. Gilligan, Esq. * 
J. C. Shaw, Esq. ^ 

. Dr. R. Macleod, M.D. 


Berhampore 


Burdwan 


Jessore 


Dacca 


Dr. S. M. Shirpore ® 

M Beny Madhub Bose 

Dr. R. D. Murray 3 ^ 

H. B. Purves^ 

Dr. D. W. D. Comins 
s, R.D. Murray^® 
a, W. Beatson 
5, J. B. Gibbons 
„ W. Beatson 

■Nil . 


Si 1 char 


(* Dr. J. J. Monteath 
J J, H. C. Banerji 

{ „ T. d’O. Partridge 


Rajani Kant Chackervarti 

I Jo^in Chandra Banerjee 

Nowrungee ball 

j Mahendra Nath Roy**^ 

( Mokhoda Prosad Chowdhry^'** 

< Makhon ball Chowdhry^*’ 

( Haroo Shaikh “ . . , 

' Paresh Nath Roy Chowdhry . 

Mr. T, W. deSouza . 


Romesh Chundra Bhadro 


15 


ML 


15 

15 

bS 

15 

bS 

15 


Demagiri 
False Point 
Akyab 

Tura 

Gopalpur 

Coconada 


Nil , 

. mi 

mi . 

r Dr. J. McNaught 
(. „ P, M. Gupta 27 

( Captain A. b. Taylor 

< Mr. M. Broom 29 

(. Captain J. H. Fletcher 


S Surjya Kumar Ghosh . 

Girish Chandra Bhar 21 . 

Raj any Kanta Bose 2**^ 

Girish Chandra Bhar 23 . ’ 

. Mr. E. Workman (assisted by Mr I 
bondon). 


NtL 

25 


( Mr. H. J. Smythe 
I E. B. Atkinson 



j Abdul Majeena 
I Goona Appalananarsimhum 


r Voiun- 
] tary 
V suit ion. 


15 


Port Officer 


b Mr. C. T. 



^ 1st April to 15th August 18S4. 

® i 5 th August to 7th September 1884. 

® Sth to i6th September 18S4. 

Myth September 1884 to 31st March 1885. 

® 1st April 18S4 to 2ist March 1885. 

® 22nd to 31st March 1885. 

’ 1st to 13th April 1884. 

** 14th April 1884 to 31st March 1885. 

« ist April 1S84 to Sth January 1885 and 20th Februarv i8S^ to 
31st March 1885. 

9th January 3885 to 6th February 1885. 

7th to 19th February 1885. 
ist to iSth April 1884. 

19th April to 2nd July 1884. 

3rd July to sth October 1884, 

6tb October to 4th November 1884. 


1 8 Iv Tt , vem oer 1 884. 

18 loS 'Sth March .885. 

19th March to 31st March 1885. ^ 

- -88410 3.SI January .885. 

87 trlu ^ February i88c. 
ss 3 i^^P*niary to 31st March iSSr 

, ■f/r“'>^-«Anffustr 884 - 

November .884. 

;i7th November 1884 to sistMamb 188$. 


* Received aapecial allowance of R.o a month for meritoriona ’service;'- 
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Of the thir:d class observatories very few required inspection. Five stations only w^ere visited during 
the year— Darjeeling, Durbhanga, and Jessore by Mr. Eliot, and Gyaand False Point by my head clerk. 

The Casella anemograph, provided in 1882 for the Darjeeling observatory, having failed to give 
workable anemograms, particularly during the cold weather months, notwithstanding that the observer, 
Mr. Moore, and the Superintendent, Mr. Carter, had devoted much time and skill in endeavouring to 
make the instrument work satisfactorily, Mr. Eliot thought it desirable to personally inspect its work- 
ing at a period when it usually gave bad results, and he therefore visited the station in November 
1884, 3.nd after a careful examination of the instrument recorded his opinion that it would never work 
satisfactorily, and he desired that it should be dismounted and replaced by a self-registering anemo- 
graph of Beckley’s pattern. An instrument of this description was therefore put in order, and was 
sent up early in March, and I was able to visit the station during the latter end of March 1885 to 
superintend its erection and starting. The Beckley’s''anemograph has now been set up, in a substan- 
tial manner, on the roof of a small house at the summit of Mount Vernon, the elevation of which is 
7,599 feet. The . anemograph is in a thoroughly satisfactory position as to exposure, and the instru- 
ment is one which always yields excellent results ; and under the careful supervision of Messrs. 
Carter and Moore, it is to be expected that very valuable records will be obtained of the movements 
of the upper strata of the atmosphere, which will increase our knowledge of this branch of Indian 
meteorology in a manner hitherto unattainable. 

The Berhampur observatory under Babu Mahendra Nath Roy and the Burdwan observatory 
under Babu Mokshoda Prosad Roy Chowdhury have continued to work in a highly satisfactory 
manner, and these observers have well maintained their previous reputation. 

The Jessore observatory having improved very materially in its condition and in the character 
of its observations, the observer, Babu Paresh Nath Roy Chowdhury, has been recommended for a 
personal allowance of R5 por month. Hitherto the thermometers in the observatory were exposed' 
in a wooden cage of the old pattern, but this has been replaced by a cage similar to those now used 
in our other observatories. 

Gya observatory ceased to be furnished with radiation thermometers from 1882 by order of the 
Meteorological Reporter to the Government of India, as the breakages of these fragile instruments 
were more numerous than at other stations. I regret to have to report that there has been little or 
no improvement in the accuracy of the returns received from Gya. Mr. Eliot, in the Administration 
Report for 1883-84, hinted at the worthlessness of the minimum thermometer readings. Pie suspend- 
ed the meteorological allowance of the Gya observer from ist April 1884 for wrong readings of the 
minimum thermometer and for his not taking due precautions to find out the cause or source of the 
errors which had been pointed out to him more than once. A new minimum thermometer was then 
sent to the Gya observatory to replace the old instrument, in order to see if the defective readings 
were due to a bad thermometer, but the observer continued to give the readings from the indications 
of the old instrument. Another fresh cause of complaint was found in the readings of the anemo- 
meter. The observer was telegraphing wrong wind velocities, notwithstanding that his attention had 
been repeatedly called to the fact. Thereupon the office head clerk was deputed, in November 1884, 
to investigate into the cause of these erroneous readings, and he reported that he found the minimum 
thermometer which had been sent had remained in store with the spirit column broken, and that no 
report of the fact had been ever made, nor was the instrument ever used. The head clerk examined 
the old minimum thermometer and found it to be in good order, and this confirmed the belief that the 
observer had neglected his duties, and the wrong readings were mainly due to his want of attention 
to the regulations for reading the instrument. It had been the intention to take comparative read- 
ings, but this object was frustrated by the observer not bringing the new instrument into use, or report- 
ing it as out of order, when a fresh thermometer could have been sent. The defect in the wind velocity 
readings was due to the observer's incorrect method of calculation in finding out the appropriate 
word from the code to telegraph his results. For these faults the observer was fined two months' pay. 
The observer, however, has since improved in his readings of the barometer, and it is hoped he will 
continue to furnish satisfactory readings of the rest of the instruments. If the observer fails in his 
duty in this respect, it will be a matter of question whether some other agency than the Civil 
Surgeon's clerk should not be sought for to carry on the duties of the observer. 

The Akyab observatory has improved considerably in the character of its observations. The . 
observer, however, had to be fined Rio, in June 1884, for having broken a grass radiation 
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thermometer by plunging it into warm water. He had taken this step on the supposition that it 
would unite the broken column of spirit in the thermometer. 

Having regard to the frequent breakage of nocturnal radiation thermometers at Cachar, the issue 
of these fragile instruments has been prohibited by the Meteorological Reporter to the Government 
of India, in accordance with the terms of his office circular No. i, dated 3rd April 1882, with effect 
from November 1884. 

Generally speaking, the returns from the rest of the observatories of the third class were satis- 
factory. The following are the reports of inspection of some of the observatories. Of the five obser- 
vatories inspected, three, Darjeeling, Jessore, and Durbhanga, were visited by the Reporter, and 
two, Gya and False Point, by my head clerk. 

Darjeelmg was visited on the 28th November 1884. The barometer and thermometers were all 
in good order, except the dry minimum, in which a small portion of the column was detached. In- 
structions were given as to the method to remedy this permanently; but if the defect continues, it 
would be desirable to supply another instrument. 

Jessore observatory was inspected on the 2nd December 1884. The barometer was in good 
order. The thermometer shed is not in a very satisfactory position, being much shut in. The instru- 
ments are all in good order, A slight encrustation was found on the wet bulb thermometer, and the 
observer was instructed to remove it in future. The solar radiation thermometer has a small portion 
of mercury lodging at the extreme end of the tube, which the observer allows for in his readings 
(adding 1*2°). The wind-vane and anemometer were in good order. The latter was on a shaky 
wooden pillar which was ordered to be replaced by a brick pillar of same height. 

The observer took the readings of the instruments readily and correctly. As his observations 
have been found to be very satisfactory, the observer has been recommended for R5 special 
allowance. 

Durbhunga observatory was inspected on the S-th October 1884. It was found to be in much 
better condition than on any of my previous visits. The thermometers were clean and in good order. 
The anemometer was found to be working satisfactorily. The wind-vane is a very heavy one, and 
should be replaced by a lighter one. 

Gya observatory was inspected on the 2ist October 1884. The barometer was in the same posi- 
tion as on last inspection and perfectly clean. The observer read the instrument correctly. 

The shed thermometers were found to be perfectly clean. The graduations on the maximum and 
the wet minimum thermometers were obliterated. 


The anemometer was found to be perfectly clean and in good condition, but it required to be 
fixed firmly on to the wooden platform. 

The thermometer cage was shaky and required to be made firm, as there was likelihood of the 
readings being disturbed by a gust of wind. 

The thatching of the shed was good, but some of the posts have been eaten up badly by white- 
ants, and may with advantage be replaced. 

False Point observatory was inspected on the 14th February 1885. It is situated on an open 
maidan outside the Light-house compound. The thermometer shed is enclosed by a fence of lattice 
work. The radiation thermometers are exposed within the enclosure on their proper stands The 
observatory required thorough repairs. The fencing and the posts require to be looked after much 
oftener to prevent the white-ants from causing injury. All the wood -work should be completely tarred 
The barometer was in the same position as on last inspection. The instrument was in perfect 
order and clean. It was quite vertical. ^ 


The cage instruments were all in good order and perfectly clean. The observer reported to 
that the grass thermometer gave him much trouble, 4s the spirit column was found to break ver^ 
often. I found, on inspection, that a part of tlie spirit about 2° in length remained lodged at about 
inch and a half from the top end of the tube, and the instructions in the vade-mecum failed to unite 't 
^ith the main column. This instrument should be changed. ‘ ^ 

The sun thermometer was found to have a break in the mercury column below the index Th 
mstrument is of the Phillip^s principle. The break was not noticed by the observer, but was set * fit 
again with slight effort. The separation was but little.^ ^ 


The anemometer is placed on a pillar 20 feet high, 
with friction. 


The instrument worked well, but apparently 
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The rain-gauge was in good order. 

During my visit the observer, Mr. Workman, was ill, and so I had to inspect the observatory 
with his assistant, who also takes the readings. Mr. London read the instruments quickly and 
correctly. 

The observatory, generally speaking, appeared to be one of the best kept stations in Bengal, and 
its neat condition testifies to the amount of interest and care taken by the observer in his work. 

It may therefore be stated that the majority of these third class observatories are satisfactory in 
character, and the observations which have been received from them have on the whole been very 
reliable. 

Rain-recording Stations , — There has again been an increase in the number of rain-recording 
stations during the past year. The number of these stations during the past three years has been in 
1882-83 162, in 1883-84 it was 167, and in 1884-85 it was 172. This increase is due to*the establish- 
ment of the following rainfall stations in the Bancoora district : — 

Indus, Kotulpore, Onda, Gangajalghatty, and Sonamukhi. 

One station, however, vis,^ Lalgola in the Moorshedabad district, has been suppressed at the 
latter end of March 1884, consequent on the abolition of the Government charitable dispensary, the 
rain-gauge having been in charge of the Assistant Surgeon. Efforts will, however, be made to re- 
establish it. 

During the past year prominent attention was called to the fact that some parts of the province 
were very inadequately represented by rainfajl-recording stations, and that Chutia Nagpur, in particu- 
lar, only possessed T I rain-gauges to represent no less than 26,966 square miles of country. To supple- 
ment the present registration system, and to extend the registration into districts which have hitherto 
been unrepresented, has been an urgent want of the department ; and therefore, during the last part of 
the year, a scheme was drawn up, providing for no less than 72 additional rain-recording stations at 
an almost nominal cost to Government. The cost of nearly all the rain-gauges was met from the 
savings of this year’s budget, and the annual cost will be simply the cost of the postage of the returns. 
With this extension, the system of registration will be fairly complete, and all parts of the province 
will be well represented. At the close of the official year the scheme was submitted to Government 
for sanction. 

The returns from the great majority of the old recording stations were received punctually and 
regularly, and so far as can be judged, the registration of the rainfall is effected with fair accuracy and 
with considerable punctuality. 

Instruments . — The following tables^ show the number of instruments that have been broken or 
lost or rendered unserviceable during the year 1884-85 at the Imperial and Provincial observatories^ 
and of the instruments supplied to them during the year. These tables show that the observers, on 
the' whole, take great care in the use of the instruments committed to their charge, and the record may 
be looked upon as fairly satisfactory. 

* * -Je iJC 5|< 5l« * * * 

Office Establishment , — The office establishment on the 31st March 1885 consisted of the following 
clerks : — 

Babu Chandi Charan Chatterjee, Head clerk. 

,, Puma Chandra Mukerjee, 2nd „ 

Nibarun Chandra Chatterjee, 3rd „ 

„ Kamini Mohan Bose, Tabulator.* 

,, Debendra Nath Banerjee, „ 

Joggeswar Roy, „ 

„ Bireswar Mukerjee, ,, 

,, Jati Lai De, » 

„ Rakhal Das Chackerbutty, „ 

,, Ashutosh Roy Chowdhuri, „ 

„ Hem Chandra Goswami, „ 

Haridas Mazumdar, ,, 

„ Nagendra Nath Paul, Draughtsman. 

^ The rfiturn of instruinents issued has been incorporated in the general return in Appendix K. 

G 
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The clerks generally have worked extremely well in dealing with the large amount of correspond- 
ence, and in the reduction and tabulation of the large number of observations now received, and 
with the preparation of reports which are required under the present system. The following are the 
regular reports and maps which are issued by the office : — 

{a) The Bengal daily weather report, from about 15th May to the 7th of November, and the 
Bay of Bengal weather report, throughout the year. 

{b) The weekly and monthly meteorological and rainfall reports for the province published in 
the Calcutta Gazette. 

{c) Four sets of three rainfall charts monthly during the south-west monsoon period, 1884 
( i.e., from May to November), showing by colours — 

(1) The actual distribution of rainfall for the same mouth. 

(2) The variation of the actual from the average rainfall, indicating whether it was in excess 

or in defect, and the amount of such excess or defect. 

(3) The variation of the actual from the average expressed as a percentage of the normal 

fall. 

The four sets were all drawn and coloured by hand. One set was forwarded about the 8th of the 
succeeding month (to that to which it referred) to His Honour the Lieutenant-Governor ; a second set 
to the Secretary to the Government of Bengal in the Revenue Department ; a third to the Sanitary 
Commissioner ; and the fourth was kept for office reference. 

{d) Sets of tables giving the average and actual rainfall, and the difference between the actual 
and average rainfall (or variation) for each month of the year 1884, and for the whole 
year at 170 rainfall recording stations. These returns were published in the Calcutta 
Gazette of the 4th February 1885. 

In addition to these a senes of special returns and a series of special maps were prepared 
illustrating the distribution of the rains in Bengal during the south-west monsoon period of 1884, i.e., 
from 15th May to 15th November. A short account of the distribution of the rains was also prepared! 
These were submitted to the Secretary to the Government of Bengal in the Revenue Department, 
und the special returns, together with the meteorological summary of the rains, were published with 
the resolution of Government dealing with the agricultural condition and prospects of the crops which 
appeared in the Gazette of the igth November 1884. 

These various reports necessarily entail a large amount of continuous and rapid work on the 
part of the office, and I have to place on record my appreciation of the zealous and intelligent manner 
in which the head clerk, Babu Chandi Charan Chatterjee, has supervised the work of the office, and 
has also performed the work of inspection. Babu Kamini Mohan Bose, who is in charge of the rain- 
fall statistics, and Babu Debendra Nath Banerjee, who is in charge of the daily reports, have also 
done excellent service during the past year, and have maintained their reputation as hard-working 
and assiduous clerks. The clerks generally have worked most satisfactorily, and have thus enabled 
the returns to be published punctually and without a break throughout the year. 

Storm Signah.-V<Q very severe cyclone was generated in the Bay of Bengal during the year 
1884, but a number of small cyclonic storms occurred during the south-west monsoon period. As 
usual, these small storms gave rise to strong winds and rough seas where they were generated over 
the Bay, and they brought heavy rainfajl in their advance inland. These storms have all been noticed 
and their history briefly traced in the usual meteorological monthly summaries published in the Calcutta 
Gazette. Two small storms of this description were generated in June, both of which crossed the 
Balasore coast. In July six small storms were formed, five of which were generated over the sea, 
and of which three crossed the Balasore coast and two the Orissa coast between False Point and 
Gopalpore, while the sixth storm was generated over the land area, apparently in the Jessore district. 
In August, two small cyclonic storms were generated, the first of which crossed the Batasore coast, 
and the second the Gan] am coast near Gopalpur. In September four depressions were formed, two 
over the land area and two over the sea, of which one crossed the coast near Chandbali, and the 
second between Gopalpur and Vizagapatam. In October two depressions were formed, one of which 
formed over the land, and the second, which was a large and shallow depression, formed in the centre 
of the Bay and advanced up the Bay in a northerly direction into Bengal, giving very heavy rain in its 
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progress. Most of these storms, however, were of comparatively small intensity, and it was not 
thought necessary to hoist the storm signals, except on two occasions, the first being on June 19th, and 
the second on July loth. The signal which was hoisted on each occasion was the same, and signified 
that a small cyclonic storm would pass between False Point and Saugor Island, and the signals 
remained hoisted for about 24 hours for each storm, and with their passage inland the signals were 
lowered. 

Daily Weather Reports .— new form of the Bay of Bengal weather reports of the storm 
signal service has been continued this year with but slight modification. The reports were issued in 
blue and black instead of entirely in blacky and advantage was taken of the establishment of an observ- 
atory at Midnapore and direct telegraphic connection with Jessore to add two more stations to the num- 
ber of the stations sending observations for this report. The report, last year, furnished observations 
taken at 19 stations against 17 in I883-84* An observatory has also been established at Burrisal, 
and the observations from this station will form a valuable addition to the existing number of stations 
on or near the coast of the Bay which furnish observations for the report. This report was supplied 
to 27 subscribers and 37 Government officials at the end of the year. The receipts for subscriptions 
during the year covered the cost of printing and distributing the reports. There was a small balance 
of 12:65-13-6 at the end of the year 1884-85) which was kept in hand in order to meet any repairs 
'to the lithographic presses. The cost of printing the bi-color reports increased the expenditure on 
printing, and rather decreased the balance in hand during the year, but through the kind courtesy of 
Major Waterhouse the blue report forms are now being supplied to this Department from the Litho- 
graphic Branch of the Survey Department. Warm thanks are thus due to the Survey Department 
for assisting in the publication of these reports with neatness and despatch. The reports were 
published throughout the year without the break of a single day. 

The Bengal daily weather reports, which were commenced in 1883, were published last year during 
the period May i6th to November 7th, 1884* The number of stations which furnished observations 
for this report during the year was 32, which is one in excess of the last year. These reports were 
published and issued by the Bengal Secretariat Press, and were supplied to 102 Government officials 
and to three subscribers. It appears, however, that the report is now appreciated by the mercantile 
community and by the general public, and it is hoped that the number of subscribers to the report 
will increase with each succeeding year. That such will be the case is probable from the fact that 
with the commencement of the 1885-86 reports no less than 15 new subscribers have registered their 
names. A little more practical value would probably be given to these Bengal weather reports, if the 
observations of the Assam stations could be included in them, and the meteorological condition 
of Assam and Bengal be discussed together in the review of the weather conditions daily, weekly, 
and monthly. But there are' difficulties in the way of providing funds for the extra cost for the tele- 
grams, &c., which may be necessary to give effect to these suggestions, and it is likely that the ques- 
tion may commend itself to the Assam Government for their consideration hereafter. 

Copies of the weekly and monthly meteorological and rainfall returns (as published in the Gazette) 
were struck off for the convenience of the public, and were supplied at a charge just sufficient to 
cover the actual expense of printing and distribution. 

Marine Meteorology — The working of this department for the year remained entirely in the hands 
of Mr. W. L. Dallas, the scientific assistant to the Meteorological Reporter to the Government of 
India, so that no details can be given in the Bengal Administration Report as to the amount of work 
done and progress made in this branch of meteorological research. The returns sent in to the Indian 
Meteorological Office are, however, placed at the disposal of the Bengal Reporter, and the information 
has proved of much value in the preparation of special reports and accounts of various storms, the 
formation and history of which have been worked out by Mr. Eliot, and accounts of which have been 
published from time to time. 

During the year, an exceedingly valuable memoir was drawn up by Mr. Eliot on the south-west 
monsoon storms generated in the Bay of Bengal during the years 1877 to 1881, which has since been 
published as Volume II, Part IV of the Indian Meteorological Memoirs. Mr. Eliot also drew up an 
account of the south-west monsoon storms of the 26th of June to iith of July and of loth to 15th 
November 1883. This paper was published in the Journal of the Asiatic Society of Bengal, Volume 53, 
Part IL A third valuable paper was also drawn up by Mr. Eliot on the cyclone which passed inland 
near Akyab on the 17th of May 1884, but up to the present time this paper has not been published. 

G I 
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Expenditure — The following statement gives the expenditure on account of the Bengal 
Meteorological Department during the year 1884-85, and the total grants sanctioned by Government 
under each of the various heads : — 


Heads of Expendituee. 


Actual expenses 
incurred during 
1884-85. 


Budget Grant for 
1884-85. 


Meteorological Reporter^’s allowance 

Office establishment 

Office rent 

! Telegraph masters, &c. ........ 

Native observers 

Provincial observers 

Messengers' allowances . 

Allowances to Superintendents of observatories 

Central Office. 

Contingent and office furniture . 

Purchase of rain-gauges for equipment of rain-recording stations under proposed 
extension. 

Postage . . . . 

Telegraphic messages , . 

Travelling allowances . ... . . . . . \ 



a* 

p- 


a. 

p. 

5.400 

0 

0 

5.400 

0 

0 

5.903 

8 

II 

6,060 

0 

0 

1,300 

0 

0 

1,300 

0 

Q 

2,630 

0 

0 

] 



3^750 

0 

0 

y 9.960 

0 

0 

2,680 

0 

0 

} 



I7I 

0 

0 

1 71 

0 

0 

1,440 

0 

0 

1,440 

0 

0 

965 

0 

. 0 

886 

0 

0 

840 

0 

0 







2,730 

0 

0 

1,478 

I 

3 







I9>i5o 

0 

0 

15.694 

0 

0 




1.346 

10 

0 

1,030 

0 

0 


Observatories. 

Building and repairs ..... 
Contingent . . . . ... 


Total 


I|237 10 3 
75 13 6 


1,250 0 0 
98 0 o 


44,911 II II 


49,475 0 o 


The expenditure of the department for the year 1884-85 has been considerably greater than in 
the year 1883-84, but this has been due to the fact that in the previous year, owing to unavoidable 
difficulties in starting the new scheme of provincial observatories, many of these did not commence 
work until the middle of June or beginning of July. The expenditure on observers' allowances, 
weather telegrams, &c., during the year 1883-84 therefore fell considerably short of the amounts which 
have been expended on these items during 1884-85, for the system has been practically in full work- 
ing order during the whole of the year under review. The expenditure in the year 1884-85 has been 
R6, 216-1 5-3 in excess of that of the previous year, and the main iteihs of increased expenditure 
are those^ above alluded to. The expenditure has, however, been no less than R4, 563-4-1 below 
the sanctioned budget grant for the year, but almost the whole of this difference is accounted for 
under the Head of telegraphic messages or weather telegrams, and it will be noticed in the above 
statement that, with the exception of this item and that oipostage, all other heads of expenditure 
are almost, if not quite, equal to the budget grants, notwithstanding that every endeavour has been 
made to keep the expenditure as small as possible. The expenditure bn office rent has been rather 
larger than in previous years, but this is accounted for by the fact that in August last the office was 
removed into a larger house, and very much superior accommodation has been secured. The amounts 
under the two heads of expenditure in which savings are shown would not have been so large if it 
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were not that there had been delay in opening of one 'or two of the observatories, but with the full 
number of observatories which are now open, and with the extension of the rainfall registration 
which has been recently proposed, the margin for possible future savings in the budget grant of 
the department will be reduced to a very small figure. 

The figures in the statement printed above give the total expenditure for the year as shown 
in the books of this office, but the statement does not include the cost of instruments supplied to the 
observatories by the Indian Meteorological Department, nor the cost of stationery supplied to the 
central office, nor the cost of printing the meteorological returns in the Gazette or otherwise, or of the 
forms required in the Meteorological Office, by the Bengal Secretariat Press. 

A. PEDLER, 

Offs- Meteorological Reporter to the 

Government of BengaL 


Meteorological Office, Bengal ; 
The i^th June iS8g^ 



54 


APPENDIX B. 


Extracts from the Administration Report of the Meteorological Reporter to the Government of the 
North-Western Provinces and Oudh for the year 1884-8 g. 

During the first half of the year under report the Department remained in charge of Dr. Murray 
Thomson, who was relieved by the permanent incumbent of the provincial reportership on the 21st 
of October. There was no change in the number or status of the observatories, which therefore on 
the 31st March 1885, stood as follows: — * 




Class, 

— ^ ■ 

How maintained. 





I 

n 

Ill 

By Meteorological Depart- 
ment 

Allahabad 
(in abeyance). 

Allahabad. 

Lucknow. 

Agra. 

Roorkee. 

Chakrata, 

Ranikhet 

Pithoragarh. 

Bareilly. 

Gorakhpur. 

Benares. 

Sutna. 

Jbansi. 

Sambhar , 

Ajmfr. 

By other Government De- 
partments or public insti- 
tutions. 



Dehra. 

Meerut. 

Ghazipur. 

Nowgong. 

Voluntarily or by Independ- 
ent States. 

Jaipur. 





^ The third class observatory at Dehra continues to be efficiently maintained by the Survey of 
India, though now deprived of the supervision of the distinguished meteorologist (Mr. J. B. N 
Hennessey, F.R.S.) who long had charge of it, but is now retired from the service. The Meerut 
Ghdzipur, and Nowgong observatories continue as heretofore to be supported by the Municipality the 
Opium Factory, and the Rajkumar College of the three stations respectively. 


First Class Observatories. 

The fully-equipped observatory at Jaipur continued to do excellent work during the year. No 
new instruments were brought into use, but the meteorograph. Osier’s anemometer and sunshine 
recorder furnished faithful automatic records, in addition to which the usual eye observations of the 
instruments in dicatmg temperature, pressure, and rainfall were punctually made. The observatory was 
inspected by me at the end of December, and found in excellent order, the only alteration I had to sug-'- 
pst being tp removal of the sunshine recorder to a more exposed position. This change has since 
been effected. An extract from Dr. Hendley’s report on the working of this observatory during the 
year 1884 will be found below (Appendix BI). ^ 

The first class observatory at Allahabad is still in abeyance, and the old observatory continues to 
rpk in the seepd c ass. The additional observations at 4 A.m. and iop.m., and those of LsSne 
thryem°''^™^° ^ temperature, mentioned in previous reports, have been made throughout 

The new observatory building at the Chatham Lines, sanction for which was obtained at the 
egmning 0 i 5, has made good progress under the superintendence of Mr. J. Heinig Executive 
nginep o t e Division, and will probably be completed by November next. , The plot of land 
assigne ° o servatory, only an acre, is rather small to accommodate the observatory buildings 
and op-offices, and give a free exposute to the thermometers in the shed which was erected on the 
ground m a somewhat awkward position before the foundations of the buildings were marked out • but 
a -‘t* '>1' a -Me open over which the wind meete withl 

?b“errata ^ tlT n'P'“«nlative of the district. Temperature 

observations at the new.site were commenced in September, and will be discussed below. ^ 
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Second Class Observatories. 

The only one of these observatories, (besides that at Allahabad) inspected during the year, was 
Agra. At this station I found all the instruments clean and in excellent order, and there was every 
evidence that the observations were punctually and carefully made ; but in the work of reducing the 
, observations and in penmanship, the observer often exhibits signs of carelessness. Judging from the 
evidence of the registers, the Lucknow observer has worked carefully, punctually, and intelligently 
throughout the year, and the work of the Roorkee observer is now so much improved, that for the past 
year it has been nearly equal to that of the best observers in the province. 

I am inclined to agree with what Dr. Thomson has said in last year's report about the dispropor- 
tion between the amounts of work done by second and third class observers ; but as the hourly obser- 
vations, which constitute the heaviest part of the duties of observers at second class stations, have , 
now been going on for nearly ten years, I think relief to the observers might be obtained by stop- 
ping them and reducing all the Government observatories, except Allahabad, to the third class. 

Third Class Observatories. 

Only two of these— Sambhar and Sutna— were inspected during the year. At Sambhar, one 
thermometer was found out of order, and the pad for the nocturnal radiation instrument was wanting. 
The observer, who is a native doctor in charge of several dispensaries at the salt works round 
Sambhar Lake, is frequently unvoidably absent from the station, and then his place is taken by his 
son. Both father and son seem intelligent, and can read all the instruments correctly, but the divided 
responsibility is probably not conducive to that careful handling of instruments and accuracy of observa- 
tion which merits reward. 

At the Sutna observatory, from which the Superintendent is absent nearly half the year, every- 
thing was found in good order except the Casella anemograph, which was working very stiffly, and 
owing to some fault of construction, has never run freely since first put up. 

The other third class observatories, to judge from the returns sent in, have continued in their 
usual state of efficiency. 

* * ^ ^ ^ ^ ^ ^ 

Special Observations. 

As mentioned above, special observations of the duration •of sunshine, by a modification of 
CampbelLs sunshine recorder, and of the movements of the upper clouds by means of a nephescope, 
as well as of the temperature of the ground at various depths, were recorded at Allahabad and 
Jaipur. 

* * * * * * 

The sunshine records for several days in July and August were lost owing to the removal of the 
instrument from the college to the tower mentioned in the report for last year. This tower has since 
been demolished in order that the materials might be incorporated in the new observatory building, 
and in the meantime the sunshine recorder has been replaced in its old position on the college roof, 
where the exposure is more complete than it was on the tower. In consequence of the removal to 
the tower, the percentage of bright sunshine during those months when the sky is most serene was 
apparently less than in former years. 

The sunken thermometers continue to show that the mean temperature of the ground near the 
surface is about five degrees higher than that of the air. A more complete reduction of their readings 
will be attempted after the removal of the observatory to the new site, where, since the ist January 
observations of the ground temperature at the surface and at depths of i, 3, and 9 feet have been 
made every day. The nephescope observations have been tabulated up to the end of March but 
have not yet been published. 

Since the ist September, observations of shade temperature and humidity have been made at 
the new observatory site, Allahabad. As far as they go, these indicate that there is little difference 
between the daily maxima or minima at the two places, but that at 10 A.M. and 4 p.m. the new site on 
a large open plain is considerably warmer than the old, which is surrounded by trees. The humidity 
at the new site is considerably less than at the old. 



As regards both temperature and humidity, these observations are confirmed by those formerly 
made at the Muir College, when it was purposed to establish the permanent observatory there. The 
observations of the radiation thermometers show that in the cold weather nocturnal radiation is much 
more effective at the new than at the old site, as was to be expected from its more open character ; 
though there is no such difference in the minimum temperature of the air, because the old observatory 
lies in a hollow where the cold air accumulates at night. 

Office and Office work. 

As stated in the introductory paragraph, Dr. Murray Thomson held charge of the office up to the 
2 1st October, when I returned from furlough. There was no change in the establishment of the 
office or, of the Allahabad observatory, except the appointment from the ist September of a tem- 
porary assistant to take observations at the new site. All the clerks and tabulators have worked 
well during the year, and the usual tabular statements and returns, as well as the permanent registers 
of the observations, have been punctually prepared. 

The extra work completed during the year consisted of a paper on temperature and humidity 
observations at a height of 40 feet above the ground, at the new Calcutta Observatory, Alipore, pre- 
pared by me whilst acting as Meteorological Reporter to the Government of India, and a paper on 
the variations of solar radiation as computed from hourly observ-ations of the black-bulb thermometer 
in vacuo at Lucknow. Theformer will be published in Vol, II of Meteorological Memoirs and the 
latter in the journal of the Asiatic Society of Bengal. Some progress was also made with a com- 
parison of the readings of the Fleming and Symons rain-gauges at numerous stations in the North- 
Vl/estern Provinces and Oudh. A short report on the subject has since been made to the Provincial 
Government. In this it is shown that whilst, at about half the stations, the readings of the old 
Fleming, or float-and-rod gauge, have been fairly accurate, at some of the others the error amounts 
to 20 per cent. ; and that, on the whole, the proportion of erroneous gauges in the North-Western 
Provinces is less than in Oudh. 


Cost of the Department. 

% 

The last appendix gives the usual statement of the cost of the Department for the year. The 
total cost for the office and the observatories situated in the North-Western Provinces and Oudh was 
® 12,563-14-11, or R493-13-1 less than the previous year. The decrease, was partly in contingent 
expenses, but chiefly in travelling allowance. Nothing was charged under this head during the year, 
the only inspections of observatories having been made by me when acting as Meteorological Reporter 
to the Government of India. 

S. A. HILL, 

Meteorological Reporter to Govt., N.-W. P. and Oudh. 
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APPENDIX B L 


Extract from Report on Observatory at Jaipur by Surgeon-Major Hendley. 

The observers have all worked well during the year and have shown an intelligent interest in 
their duties. Babu Durga Parshad is especially to be commended for his care of the meteorograph. 

The Superintendent has again to thank Mr. Callaghan, the electrician, for his excellent services 
during the year, to which he would beg to draw the favourable attention of his own department. 

Automatic Instruments, — The Osier's anemograph has been working throughout the year. It 
was set up in its present position on January 4th, i88i. 

Meteoros^raph,— AW the parts of . this instrument, except the anemometer, were in order on 
December 31st. The traces have been good, as a rule ; but, owing to weakness of the etching fluid 
employed to deepen them, a number of the plates have been spoiled, Surgeon-Major Hendley, when 
on his way to England on leave in July 1883, visited Mons. Schubart, the maker of the meteorograph, 
who resides at Ghent, and ordered new anemometer springs capable of resisting tht extreme changes 
of temperature at Jaipur, and pointed out several slight changes which experience had shown him 
might be made with advantage in this beautiful instrument when constructed for use in a tropical 
climate. He was glad to find his observation coincided with those made by other observers. Finding 
also that the Meidinger battery, recommended in Mons. Van Rysslberghe's manual, gave more satis- 
factory results at Brussels than that in use at Jaipur, he ordered a complete one to be sent to India ; 
but although eighteen months have elapsed, his order as yet remains unfulfilled, Surgeon-Major 
Hendley, in the hope of being able to discover an easier method of converting the traces of the 
meteorograph into figures than by measuring and tabulating, has tried to obtain average curves for 
each month for the thermometer and barometer by drawing the curves for each day on tracing paper 
over the points obtained from the zinc plates or over the plates themselves, the ends of ordinates 
having been first joined by a fine red ink line which could be clearly seen through the tracing paper. 

Mr. S. Hill has examined the traces, and is of opinion that, the scale being very small, the line, which 
has to be tolerably thick to be visible, is itself nearly equal to two degrees on the thermogram, and 
so gives rise to a great error. Moreover, there is so much liberty of choice, that a good reliable mean 
curve cannot be satisfactorily drawn. 

The writer agrees in this view, and regrets that a method which was suggested to him by the 
success of Galton's photographic mode of obtaining mean curves, to which it seemed at first in 
some respects superior for his purpose and more easy of practice, should have failed. For open curves, 
in which the divergence is not great, the’ results would probably be better. 

Mr. Whipple's plan of drawing the curves for two days and then tracing between them a mean, 
which can be compared with other curves produced in the same way, takes up so much time that it is 
questionable whether it would not be preferable to measure and tabulate at once. The latter method, 
he is afraid, will have to be adopted. 

Sunshine Recorder, — The sunshine recorder in use here is fitted with Professor Stoke's zodiacal 
frame, which enables far more accurate results to be obtained than with the older frame of the 
instrument. 

Early in 1885 the Instrument was removed from the open compounds to a pillar on the top of the 
anemograph tower, so that it might be at all times exposed to the sun. 

The ordinary instruments have been in good order throughout the year. 


H 
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APPENDIX Bin. 


Statement showing the expenditure of the North-Western Provinces Meteorological Department 
for the year 1884-85 (not including stationery, printing, or cost of instruments). 


Station. 

Imperial services. 

Establishment. 

Contingencies, 

Reporter’s 
travelling 
allowance. . 

Total, 
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a. 


if a, p. 


M a. 


Meteorological Reporter 

- 

• 


2,999 

>5 

II 



2,999 >5 

IX 

Ditto Office . 
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3,182 

0 

0 

1,084 >0 9* 


4,266 10 

9 

Allahabad Observatory 
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0 
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720 0 

0 

Ditto New Observatory . 
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10$ 0 

0 
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• « 
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22 8 3 
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0 

13 0 0 
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Lucknow ditto 




1, 00s 
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0 
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1,029 0 

0 

Chakrata ditto 
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0 
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270 0 

0 

Ranikhet ditto 
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300 0 

0 

Pithoragarh ditto 

• • • 



1 80 

0 

0 



180 0 

0 

Bareilly ditto 




1 80 

0 
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180 0 

0 

Gorakhpur ditto . , 

• • 4 



180 

0 

0 

41 12 of 


22X 12 

0 

Benares ditto 




240 

0 

0 



240 0 

0 

Jhansi ditto 




216 

0 

0 




216 0 

0 



Total 


> 1,347 >5 

II 

1,215 15 0 


12,563 14 XI 


* Including office rent, charges for repairs to the observatories, and general contingencies of the Meteorological Office and Allahabad Observatory, 
t Excluding charges for weather telegrams. 
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APPENDIX C. 

Extracts from the Administration Report of the Meteorological Reporter to the Government of 

Punjab for the year 1884-8 

During the whole of the official year 1884-85 the Punjab Meteorological Department was under 
the control of my predecessor, Surgeon-Major E. Lawrie. My report is, therefore, compiled entirely 
from the office records at my disposal. 

The more important incidents and particulars of the year under report are the following : — 

1. In compliance with the expressed wishes of the medical authorities, and with the entire appro- 
val of the Meteorological Reporter to the Government of India, steps were taken towards the removal 
of the Lahore observatory from its unfavourable position in the compound of the Mayo Hospital to a 
far preferable one near the district jail. On the new site, one admirably adapted to the requirements 
of the Meteorological Department, is a suitable building set apart for meteorological purposes by 
the Government of the Punjab, and to it has been transferred the barometer which had been previously 
located in the Mayo Hospital On an open space of ground at a short distance from the building, a 
thermometer shed has been erected, and has been fitted up with the usual instruments, and the spots 
where the rain-gauge and radiation thermometers are placed have been properly railed in. Observa- 
tions have been taken at this new observatory since the ist January 1885. In order, however, to 
ascertain the amount of change involved in the new arrangements and to secure the data necessary 
for a comparison between the results recorded at the old and those at the new sites (which are about 
3 miles apart and very dissimilar in the character of the surroundings), the old thermometer shed near 
the Mayo Hospital has been retained as a temporary observatory^ where observations are still taken 
as before. Such duplicate observations will, probably, be continued for a year or two and entail an 
additional monthly expenditure of R15-8. 

2. During the year under report, a Beckley^s anemograph was supplied to the Lahore observatory, 
but it has not been put up, as the tower required for its reception has not been erected. The Local 
Government, when addressed on the subject of the proposed tower, promised^ to consider the matter 
in connection with the financial arrangements of the official year 1885-86. 

3. The second class observatory at Ladakh, which was started primarily for actinometric observa- 
tions, and which since its establishment in September 1871 had been under the Punjab Meteorological 
office’, was transferred to the direct control of the Meteorological Reporter to the Government of India 
on 2 1st July 1884. The change referred to was considered desirable, because the actinometric observa- 
tions taken at Ladakh were revised and calculated at Calcutta, and not in the Punjab office. 

4. Besides those noted above no other important changes have been made in connection with the 
arrangements or management of the observatories under the Punjab Reporter, which were as follow at 
the close of 1884-85 : — 


I, Lahore 




.. 

2nd class observatory. 

2. Delhi 




• 

3rd 


3. Rawalpindi 

« 



• 

jj 

}> 

4. Ludhiana . 




♦ 

jj 


5. Murree . 

• 



• 



6. Sialkot 






)} 

7. Simla 

% 

• 
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)) 

'' JV 

8. DA, Khan 


» 
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}) 

)} 

9. Mooltan . 


• 



}7 V 


10. Sirsa 





}) '' 

)y 

1 1 . Peshawar . 


i 



n 



Of these it would appfear that the observatories at Delhi, Rawalpindi, Ludhiana, Murree, Sialkot, 
Simla, and Sirsa were inspected by Du Lawrie during the year underreport. This I gather from the 

^ Punjab Government's No. 3023* dated 2nd December 1884, 
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charges made on account of travelling allowances, but the results of the inspection are not known 
in the office. Dr. Lawrie has been requested to furnish particulars of the notes taken by him during 
his visits to the several stations. These when received will be submitted without delay, and maybe 
treated as an appendix to this report. It would appear, however; that all the observatories worked 
satisfactorily, with the exception of that at Sialkot, in the reports of which numerous inaccuracies 
were detected, due probably to frequent changes in the observing staff. 

5. The underquoted interruptions in the continuity of the meteorological observations in this 
province occurred during the year 
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J. CAMPBELL OMAN, 
Meteorological Reporter to Government, Punjab. 
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APPENDIX D. 


Administration Report of the Sanitary Commissioner^ Central Provinces^ for the year 1884-S^. 

I have the honour to submit the report on the working of the observatories in the Central Pro- 
vinces for the year 1884-85. 

2. The observatories remained the same as last year. 

3. I have inspected all the observatories, except those at Seoni, Sambalpur, and Sironcha, since 
the submission of my last report. 

4. Nagpur, Inspected September 30th, 1884. All the instruments were found in good order, 
and the shed in good repair. 

The observer was transferred to the office of the Deputy Surgeon-General on 22nd May, and 
the assistant observer promoted. The hospital assistant attached to the Central Jail (close to which 
the observatory is placed) being appointed assistant observer. 

The present observer reads correctly, and is well reported of. 

5. Inspected October 22nd, 1884. The shed, which is not on the standard plan 
but with Venetians all round, was in good repair, and the instruments in good order, except the 
following: — 

(1) The anemograph, which was placed on the top of the Central Jail tower, had not worked 

for a long time, and was useless as it was ; it has since been removed with the view 
of its being put in order, and set up : if placed on the jail tower, that structure will 
have to be altered to convert it round into a flat top. 

(2) The minimum wet bulb thermometer read 4^ lower than the hygrometer wet bulb. 

Mr. Hill inspected this observatory and gave a new scale of readings for this ther- 
mometer. 

The observer reads correctly, and is well reported of, except that he is occasionally unpunctual. 

6. Pachmarhi.-^^Inspected October i8th, 1884. The thermometer shed had been lately blown 
down; a new one was under construction, and was finished on ist December. The thermometers 
were, while the shed was being built, placed in the room with the anemograph, a brick building 
usually kept closed. 

The observer was found extremely careless in the way he read the barometer, his carelessness 
necessitating the rejection of the registers kept by him ; he was fined by your orders. 

7. Chanda, Inspected October 9th, 1884. The shed and instruments were in good order, 
except that the wind-vane was surrounded by trees higher than itself ; it has since been removed to 
an open space, a new pillar having been built for it. 

Shed in good order. The observer is well reported of. 

8. Saugor, Inspected January 30th, 1885. The shed is not of the standard pattern, but sur- 
rounded with Venetians. The palings require renewal. 

The grass radiation thermometer in place of being placed on a pad, as directed, was exposed on 
a bare board. 

The solar radiation thermometer had a small piece of the mercury detached and fixed at the 
upper end of the tube. 

The observer was well reported of, and read correctly; he exchanged places with the man at 
Hoshangabad in February. Two rain-measure glasses were broken. 

9. Seont, — The tha.tch of the shed was renewed. The observer is well reported of. 

10. Ho^hangalad,-^\xisp^c\.^d January 9th, 1885. The palings of the shed were in bad repair. 

The solar radiation thermometer had a small piece of the mercury detached and fixed at the top 

of the tube. 

The observer was well reported of as regards his observatory work, but his conduct was not 
quite satisfactory ; he exchanged stations with the observer at Saugor. 
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One solar radiation thermometer was broken. 

11. Khandwa. — Inspected December 8th, 1884, The shed and instruments were found in very 
good order. 

The observer is well reported of. 

12. Raipur. November 18th, 1884. The shed is old; a new one will be constructed 
this year. The instruments were all in good order, but the wind-vane is placed rather low. 

13. Sambalpur. — The observer, who had hitherto been favourably reported of and was in the 
receipt of an extra allowance, was detected in recording readings which were impossible. 

The thermometer readings of the instruments in the old observatory also appeared to have been 
entered all wrongly, so that the registers had to be rejected. 

One solar radiation thermometer was broken. 

14. Sironcha.-^’iltYf posts and ladder to the anemometer were supplied during the year. The 
readings of the barometer were found untrustworthy, and the registers had to be rejected. 

The Superintendent of the Chanda observatory was requested, at his visit to Sironcha, to care- 
fully inspect the instruments, and test the fitness of the observer for his post. The Superintendent's 
report was that the instruments were in good order, but the eye of the observer not quite on the 
proper level when reading the barometer, and that he could read correctly. 

15. The usual statements of instruments issued from this office, and of the names of super- 
intendents and observers, are appended. 

16. To obviate the difficulty hitherto experienced in getting a man fitted to take the place of an 
observer going on leave, or falling ill, an additional assistant observer on Rio per mensem was 
sanctioned by the Government of India in September 1884. 

17. A suitable man has been entertained and trained at the Nagpur observatory, to which he 
will be attached when not elsewhere required. 


JAMES H. LOCH, M.D., 

Deputy Surgeon-General and 

Sanitary Commr.j Central Provinces. 
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List showing the names of the Superintendents and Observers at the Meteorological observatories reporting immediately to the Office of the 

Meteorological Reporter to the Government of India during the year 1884-8^. 
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The observatoiy was in abeyance since this date. 
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There are in all four observatories of the second class and nineteen of the third class. At 
each of them two sets of observations are recorded daily, and at the second class stations hourly ob- 
servations are also recorded on four days in each month. There are also more than four hundred 
stations at which the daily rainfall is regularly recorded, but these are not under the supervision of 
the Meteorological Department. Copies of the registers of the daily rainfall at these stations are 
furnished’ annually to this office, where they are preserved for future reference. 

Appendix F I contains a list of the observatories, and shows the names of the superintendents 
and of the observers who have held office during the year. 

Meteorological Buildings.— k new fence has been made at Hyderabad for the radiation ther- 
mometers and rain-gauge. The thatch of the thermometer shed at Karwar has been renewed. New 
outer shutters have been fitted to the small windows of the anemometer tower at Deesa, and a new 
iron ladder has been made to provide easy access to the anemometer. The trap door in the roof of 
the tower has also been altered to secure greater convenience and safety. These are the only changes 

of any importance that have been reported to the Bombay Office. ' ^ 

Instruments and their verification .— following table^ shows what instruments have been 
issued during the year. They were all verified by comparison with the standard instruments before 
being despatched to their destinations. 


There is not a single instance of a breakage in the first six columns of the table. This speaks 
well for the general carefulness of the observers, and also proves that the breakages shown in the 
next two columns are mainly due to the conditions of exposure. 

* * * * 

The large Robinson-Beckley anemographs at Deesa and Belgaum have given nearly continuous 
traces throughout the year; that at Deesa was out of action for seven days in all, and the one at 

Belgaum for five days. The Belgaum traces are somewhat imperfect, from the i8th December 1884 
to the 8th January 1885, on account of some instrumental derangement, but I think it will be pos- 
sffile to tabulate the data satisfactorily. The Casella anemograph at Poona has been out of action on 
SIX days, and that at Ratnagiri on one day, when the instrument was dismounted and cleaned The 
traces of these two instruments are, however, faulty on all days when the wind was calm. 

.f n "®P°^forthe year 1880-81, I pointed out how very variable the direction of the wind 
IS at Deesa, in the day hours during the dry weather. The traces of the Belgaum anemograph show 
that the same phenomenon obtains at that station also, and there is little doubt that it obtains gene- 
rally at all inland stations. This fact throws great light on the nature of the "hot winds and 
shows them to be mainly due to the small atmospheric whirl-winds which are the direct effect of solar 
radiation, not to corresponding variations of the barometric gradients between widely separated 
stations. The standing difficulty in the theory of these windsf viz., that they are not aLompanied 
by such barometric gradients as are always observed in the case of convection currents is thus 
removed, and It also becomes clear why that component of the diurnal variation of the wind Velocity 
which IS due to these winds, should vary in the same manner as the solar radiation, a fact which I 
long ago pointed out m my paper on the winds of Karachi. Any theory of the «hot winds » which 
does not carefully distinguish between that part of the motion which is due to the atmospheric whirls 
and the small residiml part which may be a true convection current, must therefore be unsound 

_ Training of Olservers.-T\,t observers whose names are given below finished a course of 
training in the Bombay Office on the dates specified. Most of them were appointed to observ^sL. 
at the stafons placed opposite to their names. The two last were trained at Their own reqre«T„ he 
hope of being able to fill future vacancies. ^ “ 


Minguel Fernandez 
S. K. Gadgil , 
Bui want Luxman 
G|j C, Moodliar . 
Chhaganlal Harilal 
Shaik Mahomed . 
Shunkerji Naronji 
Devfi Mulloo 
Bhan Vithoji 



. 1884 April 

5 th 


• « July 

loth 


* M 

I2th 


„ October 

28th . . • . 


• „ November 

I2th . . 


fj )f 



. 1885 March 

25th . , . 


. . 1884 July 

i6th. 


. 3, August 

2ISt. 


Karachi. 

Mount Abu. 

Sholapur. 

Rajkot, 

Surat. 

Malegaon. 

‘Bhuj. 


^ Incorporated in Appendix K. 
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Most of these young men were trained to fill the observerships formerly held by Military Hos- 
pital Assistants, the services of the latter as meteorological observers having been dispensed' with 
chiefly because of the interruptions of the meteorological work caused by their frequent transfer from 
one station to another on military duty. It has yet to be seen whether the alternative plan of ap>. 
pointing, on a low rate of pay, youths who have no other duty to perform will work well. One of 
them has already left his post without permission. 

Character of the work of the Observers* — As in previous years, the observations recorded 
by trained and experienced observers are accurate and trustworthy ; but in those instances where un- 
trained and inexperienced men have been employed, there are, as a rule and for a time, imperfec- 
tions in the observations. The observations recorded at Jacobabad, Bickaneer, Karachi, Deesa; 
Indore, Rajkot, Surat, Akola, Chikalda, Poona, Sholapur, Ratnagiri, Belgaum, Karwar, and Zanzibar 
appear to be thoroughly trustworthy throughout the year, but some of those recorded at Hyderabad, 
Bhuj, Mount Abu, Neemuch, Amraoti, Buldana, and Malegaon have, for a short time, been unreliable? 
either from erroneous observation or faulty manipulation of the instruments. However, even at these 
latter stations, by far the greater portion of the work has beep satisfactorily performed. 

The following statement shows all cases of total interruption of the records for more than a 
day or two, but it does not include partial interruptions arising from derangements or breakages of 
instruments. With the exception of these interruptions, and one presently to be mentioned, the ob- 
servations may be regarded as practically continuous at all the twenty-three stations. 


List of Interruptions of the Observations* 


Station. 

Date. 

Cause of Interruption. 

Jacobabad 

From 1884 November 30th to 1884 December 4th 

Observer sick. 

Bhuj .... 

„ „ September loth „ „ September 15th 

3# 33 

99 • ... 

„ ,, October ist „ „ October 15th 

No observer. 

Mount Abu . 

„ „ June gth „ „ June 30th . 

33 35 

Sholapur 

„ „ April ist „ „ May 4th 

3 3 33 

... 

„ 1885 February 8th „ 1885 February 17th 

Observer sick. 

Karwar .... 

„ 1884 April 19th „ 1884 April 22nd . 

53 S3 

Zanzibar 

„ „ September 3rd „ „ September 15th 

Observatory closed temporarily. 


I'he observations recorded at Zanzibar are fragmentary from 1884 October ist to December 24th, 
and the observatory was closed on the date last named, in consequence of the illness and subsequent 
death of Dr. Williams. 

Storm Warning Service. — -This service has been carried on as in previous years. Daily 
telegrams are received from eight stations on the west coast of India, and from three on the Coro- 
mandel coast. They do not furnish sufficient data to make it possible to draw satisfactory 
weather charts, and hence anything like a complete view of the meteorological conditions of the area 
which is supposed to be protected cannot be obtained from the daily reports. To remedy this 
deficiency in some measure, the office is empowered to call for special reports from additional stations 
whenever the regular daily reports show that a disturbance is in existence ; but the time lost in calling 
for, preparing, and sending in these reports causes the information to be of but little value. 


Cautionary telegrams were sent to various ports as shown in the following table, but no 
orders to hoist the storm signals were issued during the year : — 


Names of Ports. 

‘ Dates of cautionary telegrams. 

Karachi 

22nd June, and 8th and gth September. 

Bhavnagar 

22nd June, and 8th September. 

Daman . ...... 

22nd June, and 8th September. 

Bombay 

2 1 St November. 

Ratnagiri . , • • * 

2ISt „ 

Vingorla . . ^ • • * 

2ISt „ 

Karwar , . • • • • * 

2ISt „ 

Kumta . • « • 

2ISt „ 
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Inspection of Observatories. of the observatories have been inspected during the 
year, namely, those at Surat, Deesa, Mount Abu, Neemuch, Indore, and Malegaon by Mr. Pearson 
and those at Poona, Sholapur, Ratnagiri, Belgaum, Karwar, and Karachi by myself. I also visited 
the observatory at Goa, which is maintained by the Portuguese Government, and the one at Morrnugao 
which has been established by Mr. Sawyer. The condition in which Mr. Pearson found the observa- 
tories inspected by him was described in his report for last year. The results of my own inspections 
are given below. 

Most of the instruments were in good order, and all appeared externally to be clean 
and well kept. The inner surface of the glass jacket of the sun thermometer seemed slightly dimmed 
and one side of the inner surface of the barometer cistern was dirty, but as the other side was clean 
and the zero point could be accurately adjusted, I did not disturb the instrument. I compared the 
barometer and thermometers with the portable standard instruments, and obtained the results shown 
in the following table of errors. On testing the orientation of the wind vane, I found it to be one 
point out of position, the index pointing to south by east when the vane was pointed to south. This 
change appears to have been due to the gradual lengthening of the chains, which connect the vane to 
the recording apparatus. To remedy the defect, I lowered the slab on which the lower portion of 
t e instrument rests, and re-adjusted the index and embossing arrows to correspond with the position 
o t e vane. The hole m the slab, through which the clock pendulum passes, was at the same time en- 
larged to prevent contact of the pendulum with the slab. On the whole, the instrument has worked 
as well as can be expected, considering the faulty principle on which it is constructed 
_ Sholapur.-Th^ observer at this station appears to be a painstaking man, but his education 
IS defective and I doubt his capability of understanding the instruction book. The instruments were 
a clean and in a serviceable condition, but there were several small defects which a more intelligent 
man would have rectified The iron pipe which supports the anemometer had worked somefhat 
loose, and the flag for observing the wind direction was made of a small piece of stiff strong cloth 
instead of a long piece of thin soft cloth which would be easily moved by light winds. The instru- 
m=„ts the thermometer cage were all clean and in' good order, but a broke, bottle contain^a 
serve supply of watei for the wet bulb thermometers was found inside the cage. The results of mv 
comparisons of the instruments with the portable standards are given in the following table 
Indl. rf observer at this station, Mahadev Cuddum, is one of the best in Western 

Ind a. Everything was in good order. The anemograph was dismounted and cleaned during my 
visit. A few links of one of the chains were removed, and the instrument was re-adjusted. \he 
instruments were all compared, as usual, with the standards, and the results are given^n the tabl 

_ Belgaum.~l inspGcted this observatory in January 1885, and found most of the instruments 
in good order but the woollen material which forms the pad for the nocturnal radiation thermomeJer 
had almost all disappeared, and had not been renewed. The large Robinson-Beckley anemograph 
was, to all outward appearance in good order, but the traces showed many instancL of pefulfar 
change of wind direction, w^ich led me to suspect that the movements of the vane were being opposed 

by a considerable amount of frictiom Accordingly, with the aid of a highly intelligent ^me^cLnic 

rottr; T; r f ^ dismounted the instruments, and i[ was th\n found Sit 

both sets of friction wheels were so much clogged with rust and dirt that they would not Vurl 
Every part was thoroughly cleaned, clock and recording apparatus included, and aftLrrdSemLnt^^^^ 

and re-adjusted An improvement was also made by removing several slack pins from the connecting 
tubes, and substituting screw clamps for them. ^ connecting 

I’tZTl ?h “oHabralalarri 

The only defects at this observatory were that th^ : T j 

of the shaft of the anemometer had worked loose and that thSoK k at the top 

obvserver keeping time by his own watch. The ’loose cup had beenT had stopped, the 

bg inserting a iay.t o, thin „.s!in, a., i, b., 
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the observatory was in very good order. The observer at this station has occasionally been some 
days late in sending in his registers, but latterly I have had no cause to complain of such negligence. 

Altemtions of the errors of the Instf"uments.——\.\i& following table shows the alterations 
that have taken place in the errors of the various instruments between the time when the errors were 
first determined and the time of the last inspection, the sign + meaning that the index error has risen 
the sign — that it has fallen : — 


Stations. 

Barometer^ 

Thebmometebs. 

Dry bulb. 

Wet bulb. 

Dry maximum. 

Dry minimum. 

Wet minimum. 

Grass minimum. 


Inch. 

0 

Q 

0 

0 

0 

0 

Poona ... 

— *005 

-|~ 0 ‘ I 

4.0*1 

4*0'2 

0*0 

- 0*4 

- 0 * 5 . 

Sholapur . 

+•006 

-h 0-2 

4-0*2 

40*2 

4-0*1 

-^ 0*7 

-*0*I 

Ratnagiri 

— *004 

+ 0‘3 

+0-5 

40 *I 

0*0 

- 0*5 

0*0 

Belgaum . 

— *006 

4 - O' I 

0*0 

+0-3 

— 0*3 

-«o *4 

+ 0 - 4 ; 

Karwar 

—•006 

+ 0-5 

— 0'2 

4 0*4 

- 0*4 

— 0'4 

— o‘6 

Goa 

+ *001 

4 * 0 ' I 

4 - 0*3 

4 - O' I 

*40*1 

4.0-7 

+0-7 

Karachi . 

— 005 

4-0*2 

O'O 

4 o‘i 

— O' I 

—0*2 

-fo-i 


Office Establishment. ~K\. the end of the year the office establishment stood as follows 


Name. j 

Monthly pay. 

For Land Metf.oroi.ogy. 

R 

Ganesh Sadashiv ......... 

60 

Vajeram Iccharam 

45 

Mahadev Ramchandra ....... 

40 

Krishna] i Ram Chandra 

30 

Ramchandra Sadashiv 

30 

For Storm Warning Service, 


Govind Sitarara . . . .... 


* • 

30 

Anant Vishvamber 



30 


There are also two servants each on Rio per mensem. 

The number of clerks for land meteorology is the same as it was in 1877. * * 4f- * * 

Z.f 3 r«ry.— One-hundred and twenty-seven books and pamphlets have been presented to the 
library during the year. They have all been entered in the catalogue, which now contains 951 works 
on meteorology and allied subjects. 

Work of the Bombay Office.— -As m previous year, the work of the office has consisted almost 
exclusively of the correction and reduction of the observations from the nineteen third class 
observatories ; the careful examination of the corrected and reduced observations of the four second 
class observatories ; the curving and checking of the observations of all the observatories ; the training 
of observers ; the determination of the errors of all the instruments issued ; and the carrying on of the 
correspondence, &c. The monthly tabular returns, showing the daily, half-monthly, and monthly 
results, as well as all the individual observations, have been regularly and punctually forwarded to the 
office of the Meteorological Reporter to the Government of India about six weeks after the close 
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of the month in which the observations were made, and monthly abstracts of results have been 
published in the Bombay Government Gazette^ Copies of the registers of daily rainfall in the year 1883 
from 408 stations have been collected, and those not already written out in English have been trans- 
lated from the vernaculars in which the originals were kept. Copies of the registers of the daily 
rainfall at a number of stations during many past years have been made for the Meteorological 
Reporter to the Government of India by clerks temporarily engaged for the purpose. Some special 
calculations, which had for their object the elucidation of discrepancies in the abnormal variations of 
barometric pressure at certain stations, have also been made. 

Special WorL-^-K brief sketch of the meteorology of the Bombay Presidency for the year 
1883-84 was prepared by Mr. Pearson for incorporation in the Administration Report of the Govern- 
ment of Bombay. Mr. Pearson'^s paper entitled Some results of an examination of the barometric 
variations in Western India has been published tn extenso in the Quarterly Journal of the Royal 
Meteorological Society for October 1884, an abstract of his description of a new component ane- 
mograph, invented by himself, appeared in the number for January 1885. Mr. Peg^son has also 
written a note on the rainfall of Northern India, which was published in the Journal of the Asiatic 
Society of Bengal. A note by myself on Mr. Blanford^s theory of the winter rainfall of Northern 
India, has also appeared in the November number of the journal. This note excited some adverse 
criticism from Messrs. Blanford and Eliot, to which I was invited to reply. I did so early in Decem- 
ber last, but have not as yet seen the reply in print. 

In conclusion, I thankfully acknowledge the services gratuitously rendered by the superintendents 
of the observatories. They have cordially given me all the assistance in their power. 
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APPENDIX G. 


Extract from the Administration Report of the Meteorological Reporter to the Government of 

Madras for the year 1884-8$, 


The separation of the Madras Meteorological Office from the Madras Astronomical Observatory, 
which had been in contemplation for some time, took place on the 15th of January 1885, when the 
office was temporarily transferred to a small building in the Nungumbankum High Road ; but, as the 
accommodation was insufficient, the office was again removed in May to a larger house, situated m 
Spur Tank Road, Egmore. This change necessitated an application to Government for sanction of 
a small monthly allowance for office rent, which was readily granted. The increase in the number 
of observatories under my administration, as also of the establishment ; the contribution of books to 
the library ; a larger supply of meteorological instruments in store, and the general increase of the 
work of the department during the last four years, rendered it essential for the Madras Meteorological 
Office to have better accommodation than could be provided at the Astronomical Observatory, and 
hence its transfer. 

As a copy of the complete meteorological register, kept at the Madras Observatory, is regularly 
furnished to this office by the Government Astronomer, no proper thermometer shed has yet been 
erected, but a cage and complete set of instruments for learners is always at hand ; and during the 
year under report, three assistants were taught to take meteorological observations, one of whom was 
appointed to Kurnool in September last. 

Eleven of the observatories were inspected during the year, the remarks on which will appear 
under the headings of their respective stations. 

Appended to this report are the usual tables showing the list of officers in charge, and as- 
sistants, &c., lists of instruments supplied and in store, and the expenditure of the department 
during the official year 1884-85. The list of instruments supplied is considerably larger, owing to 
the new observatory started at Rajahmundry and the increased number of the stations inspected. 
No changes were made in the time of taking the observations. 

The following is a complete list of the observatories which furnish meteorological registers 


Madras. 

Amini Divi. 

Bangalore. 

Bellary. 

Cochin. 

Coimbatore. 


Cuddapah, 

Kurnool. 

Madura. 

Mangalore. 

Masulipatam. 

Mercara. 


Negapatam. 

Rajahmundry, 

Salem. 

Secunderabad* 
Tri chi nopoly. 
Wellington. 


Amini Bivi [Laccadives ). — Since the appointment of the new assistant Syed Laub there has been 
a decided improvement in the observations taken at this station; but owing to the interruption of 
communication with the Island during the south-west monsoon, the records from April to November 
did not reach the Madras office until January 1885. 

On reduction of the observations the work proved satisfactory, and I anticipate better results in 
future from this observatory. It appears, however, that the assistant, who is a medical subordinate, 
had to go to Mangalore on the 26th of December 1884, where he was detained until the 22nd of 
April 1885, and as there was no one else in the Island able to read the instrument during his absence, 
the meteorological register had to be discontinued. 

As soon as communication with the Island is re-established, I hope to make arrangements that 
will ensure the continuity of the observations, when the assistant is unavoidably absent on circuit 
duty. The inaccessibility of th6 Island for regular inspection is a great disadvantage, but an occa- 
sional visit does not seem to be an impossibility. 

The thermometer shed was re-thatched, and the instruments appear to have been in fair order 
throughout the year. 

Bangalore . — This observatory was inspected on the i8th of April 1884, when ateakwood thermo- 
meter cage, similar to those supplied to all the other stations, was substituted in the place of the open 
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thing else in the hospital compound, not far from the observatory, and I suggested having one cut, 
and placing the instrument on the top, with a good strong ladder, to enable the assistant to take the 
readings ; but the medical officer in charge showed me how hollow all the trees were, and as one had 
only very recently been blown down, he thought it would not be safe. There are no high buildings 
anywhere about Cochin, and the only place that the medical officer could recommend was the flag- 
staff in the Municipal Gardens. To place the instrument there, permission will have to be obtained 
of the Port Officer at Cochin, or of the Master Attendant at Madras ; this will not be a diffiicult matter, 
and I hope soon to have the anemometer recording reliable measurements of the velocity of the wind 
at this station. 

The rain gauge is placed in the hospital compound instead of within the enclosure as at most 
other observatories ; it was .in good order. 

A very necessary addition to this observatory is a neat and useful fencing enclosing the shed, 
instead of the unsightly bamboos tied together to do duty for rails. The medical officer in charge 
promised to send me an estimate of the probable cost of wooden railings, but on receipt of it I found 
that for about the same price Messrs. Oakes & Co. of Madras would supply all that was needed, viz,, 
three rows of barb fencing posts and turn stile. This fencing Is a sure preventive against cattle stray- 
’ ing into the shed enclosure, a very necessary precaution at most of the well-kept observatories where 
the green grass around and the thatching on the roof of the shed are great temptations to the animals 
outside. No grass minimum thermometer has been in use owing to there not being any in store 
at Madras. The records of all the other instruments were continuous throughout the official year. 

The assistant is careful and accurate in his reductions, and his work has reached the Madras 
office in good time each month. The general condition of the observatory was very satisfactory and 
creditable to the medical officer in charge and his assistant j none of the defects noted being attribu- 
table to any carelessness. 

Coimbatore , — As the thermometer shed had just been painted and repaired wdien I inspected 
the observatory on the i8th of March 1885, I found it in excellent condition. No change had been 
made in the positions of the instruments since my last visit, and they were all in very good order. 

A very necessary improvement at this observatory is a good high staging for the anemometer 
and wind vane, as there is no convenient building anywhere of a sufficient height near on which these 
instruments could be placed, and their positions of about 14 feet from the ground cannot afford reliable 
results. 

The official records and papers belonging to the observatory were in good preservation. There 
have not been any breaks in the records throughout the year, and the assistant has reduced his observ- 
ations accurately, and forwarded them to me punctually every month. 

In consequence of the good service ‘rendered by the assistant, his retirement has been deferred 
until the 31st of May 1885. 

Cuddapah . — The thermometric observations were commenced at this new observatory on the 23rd 
of March 1884 ; but as there were no serviceable barometers, nor sun and grass thermometers on hand 
at Madras, I h^d to await the arrival of a fresh supply from Calcutta. On receipt of the instruments, 

I sent my head clerk in charge of a barometer and two radiation thermometers, which were brought 
into use on the nth of April 1884. On placing the barometer in the observatory, Vythinathe Iyer 
found it in good order; but judging from the telegraphic readings received at Calcutta, the Meteorolo- 
gical Reporter to the Government of India informed me that, when compared with neighbouring 
stations, they appeared to be too low. A set of comparisons with the Madras Meteorological Office 
standard barometer will therefore be necessary, and I intend sending the head clerk there again as 
soon as possible. 

The grass minimum thermometer had only been in use for six days when’it was found broken 
and on the 15th of September, when the observer went to read the instruments, the dry bulb of thb 
hygrometer was missing; a search was immediately made, and the thermometer was found broken out. 
side the hospital compound, evidently done out of sheer mischief. As the shed is in rather a public 
position, and there does not appear to be any one to guard the hospital compound, it was considered 
advisable not to use either sun or grass thermometers until better arrangements could be made for the 
safety of these instruments when exposed. 

The assistant was fined for inattention to orders, but more particularly for troubling the Meteo- 
rological Reporter to the Government of India on matters regarding the observatory, which should have 



been reported to the Madras office; the latter wasamost inexcusable' act of insubordination. Aiew 
extra posts had been sent to the observatory, and it was the duty of the assistant to have carried out 
the instructions received from my office, and to have kept the shed in proper order; instead of which 
he delayed the erection of the posts, and let the side screens fall into a state of dilapidation. I also 
desired the assistant to have a lock and key put to the cage, but this was hot attended to. On the 17th 
of September the Madras Meteorological Office peon was sent to Cuddapah with a new dry bulb 
thermometer, and with instructions to stay there until he had seen the shed and fencing properly 
repaired. 

The records have been continuous throughout the year, and the assistant appears to have taken 
the observations carefully. 

The anemometer and wind vane have not been erected yet, owing to the difficulty of getting a 
suitable staging and ladder. ^ 

. KurnooL—\t is with regret that I have to report that the work of this observatory was perfectly 
useless and unreliable until the appointment of a new assistant on the 21st of October 1884. 

When I inspected the station on the 27th of August, I found the barometer clean, in good condi- 
tion, and well placed, but it had been removed from its original position in the Telegraph Office to 
the signaller’s room in the Post Office, on the amalgamation of the two departments. On asking the 
Post Master, who was also meteorological assistant, to set the barometer and take a reading, \ found 
that, instead of adjusting the ivory point so that it nearly touched the mercury in the cistern, he 
thoroughly immersed it, and in setting the vernier, he left a complete line of light between it and the 
surface of mercury in the tube.^ I showed him exactly how to set the barometer and read the vernier 
and after a little practice he improved. He was very willing and anxious to learn, but he said he 
could not possibly undertake to record an anemometer, as his combined duties of Postal and Telegraph 
Master were too much. I informed him that the anemometer must be erected as soon as possible and 
that upder the circumstances his best plan would be to resign the office of meteorological assistant, 
as he had already applied to me to be allowed to do. After a little reluctance however, he complied 
and on my return to Madras, a new assistant was sent to take charge. No change had been made in’ 

■ ae posi ion of the shed since its erection, but it was in a very unsatisfactory state ; the thatching on 
the roof only being about an inch and a half thick, and as there were no side screens, the thermo- 
meters were unsheltered from sunshine or rain. The.muslin of the wet minimum thermometer was 
a so very discoloured, evidently through impure water; but with this exception the remaining instru- 
mente were m fair order. I asked the Executive Engineer of the District to have the shed properly 
repaired, which he did soon after my visit. Owing to difficulties regarding a convenient position and 
platform for the aneinometer, this instrument has not been put up. The sun maximum thermometer 
was ound broken in October, and the readings of the dry maximum thermometer were erroneous in 
December. These instruments were therefore replaced by new ones. 

As the Collector of Kurnool has very kindly offered to undertake the superintendence of the 
observatory, it is under consideration to remove the instruments to the Collectorate. I hooe this 
change will be speedily carried out, as it will ensure satisfactory results in future 

> ^-eat improvement, and the 
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^ ‘hanging the thermometers, which was accordingly done, with the exception of 
he sun maximum and grass minimum, which had only been lately supphed. The out« 
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distinct The glass bottle and rain measure, belonging to the rain gauge, were both cracked 
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anemometer and wind vane were in good positions and working order. The medical officer in charge 
was away when I visited the observatory, and the permanent assistant was also absent on sick leave. 
Generally speaking, when any of the highly paid assistants required leave, they have made arrange- 
ments with some one on the spot to carry on the duties j but V, Sashachellum Naidu has not done so, 
and I have been obliged to send assistants from the Madras office on two occasions, which has caused 
delay and great inconvenience at head-quarters. 

The wet bulb thermometer was broken on the 9th of April 1884, and owing to there not being any 
on hand at Madras, I could not replace it until September. . Breakages of instruments at this observa- 
tory, causing omissions in the records, have been a frequent source of complaint, and I think it has 
been partly due to carelessness. The assistant has not performed his duties as satisfactorily as I could 
have wished, owing probably to ill health which will very likely oblige him to retire before 
long. 

Mangalore— TYiis station calls for no special remark beyond a few words of praise at the highly 
creditable way in which the Telegraph Master in charge of the observatory has conducted his meteoro- 
logical duties throughout the year. 

No new instruments have been required. The shed has been repaired when necessary, and the 
records have been forwarded to the Madras Meteorological Office with the greatest punctuality. 

Masuiipata7n,—Coi[itmMO\xs observations have been carried on at this observatory throughout the 
year; and with the exception of the barometer, the instruments appear to have been in fair order. 
The abnormally low* barometric, readings, when compared with those of past years and other stations, 
threw suspicion on the new instrument, and necessitated early inspection. As I had occasion to send 
my head clerk to Rajahmundry, it was a favourable opportunity for him to inspect the Masulipatam 
observatory, which he did on the 3rd and 4th of May 1884. He found the thermometers in good 
order, with the exception of the wet bulb of the hygrometer, the muslin and thread of which had 
evidently not been changed for some time. 

On checking the records made by the assistant, Vythinathe Iyer found that they were carefully 
and accurately made ; and the only conclusion arrived at concerning the barometer is that it must have 
got out of order during transit from Calcutta. Having asked Mr. Blanford to send me a new one, I 
hoped it would have reached Masulipatam before my head clerk left; but it did not arrive until the 
1 6th of June, when it was immediately brought into use. Its readings appear to be correct. 

The assistant only partially reduced his observations, and even the few months^ registers that he 
attempted were not forwarded to the Madras Meteorological Office till about six months afterwards, 
when the work had been done by my office staff. Failing sight was his excuse, and this has since been 
confirmed by the medical officer in charge, who has reported him unable to see small figures. He has 
only been allowed half pay throughout the year, and his immediate retirement is necessary. 

Mercara, — Everything at this station has been perfectly satisfactory throughout the year. The 
instruments appear to have been in good order. The observations have been carefully and accurately 
taken by the Telegraph Masters who have been in charge of the observatory, and the records have 
been forwarded to the Madras office with the greatest regularity. The thermometer shed was repaired 
before the commencement of the monsoon, and notice given that before long nearly all the posts will 
require renewing, an estimate for which was also forwarded. From information received lately, it 
seems under contemplation to amalgamate the Postal and Telegraph Offices, in which case the 
observatory will probably have to be removed. 

Negapatam. — The barometric readings were unaccountably erroneous for some time; and as 
there were no good instruments in store at Madras, the Meteorological Reporter to the Government 
of India supplied a new one from Calcutta, which was brought into use on the ist of August 1884. 
The wet bulb thermometer was reported useless from the 14th September 1884, and was replaced by 
another on the i6th of the same month. 

A teakwood thermometer cage, similar to those in use at other observatories, was sent to Nega- 
patam at the request of the medical officer in, charge, who superintended its erection, and saw the 
instruments properly arranged. I inspected the observatory on the 13th of March 1885, and recorded 
the following remarks : — The position and condition of the barometer were all that could be desired. 
The thermometer shed occupies a good open position in the hospital compound. The side screens 
required moving to the centre of the shed, and raising a few inches at each side to shield the 
thermometers, and the telegraph wires enclosing the, shed were a little slack. 
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These small requirements were immediately attended to. In every other respect the shed was 
in very good preservation. The thermometers were clean and in fair order, but old ; and as I wished 
to have some of their corrections re-verified, I took this opportunity of changing all but the sun 
maximum and grass minimum thermometers. As the tube of the latter instrument had been reported 
cracked, a new one had been sent, but it was broken in transit ; so on returning to Madras I despatch- 
ed another, which has been in use since the 23rd of March 1885. The anemometer was in good 
order, but the letter S had come off the wind vane. 

The Negapatam meteorological office in which the barometer is kept, and the assistant works, is 
exceedingly clean and tidy. The office records are, neatly bound, and arranged on a small shelf ijut 
up or the purpose, and a fresh copy of Mr. Blanford’s rules had just been procured and hung up. 

^ The assistant has reduced his observations accurately and neatly throughout the year, and the 
registers have always reached me in excellent time. 

Negapatam observatory was most satisfactory and highly creditable to the 
ica o cer in charge and his assistant. An observatory always fares better when the medical 
officer in charge is interested .in the work and encourages his assistant, as in this case. 

1884 ^***'^*^ observatory was opened at this station on the 23rd of May 

To prevent any delay in the erection, and to ensure uniformity in the design and dimensions a 
t ermometer shed, similar to those in use throughout the Madras Presidency, with posts and turnstile 
for the enclosure, was constructed and despatched to Rajahmundry. The head clerk of the Madras 

directed to see the shed put up, to arrange the instruments, and to teach an assistant the duties 
quired. With the kind aid of the Public Works Department, the shed was put up, and all arrange- 
ments completed by the 20th of May 1885. The medical officer in charge of the Civil Dispensary has 
bien to superintend the meteorological observatory, and the barometer has Lcordingly 
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maintained its good reputation throughout the year. When I in 
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placed in its stead containing a set of new instruments, with the exception of a sun maximum ther- 
mometer which was not required. The dry and wet bulb hygrometer hitherto in use required re-com- 
paring; all the other instruments were in good order, but the alteration of the arrangement rendered 
a complete change necessary. The anemometer platform and ladder are too weak to be safe ; but as 
it is under consideration to change the place of this instrument, all extensive repairs have been 
deferred, and only the immediate wants attended to. 

The mercury in the cistern of the barometer was slightly oxidized, but in other respects the in- 
strument was in perfect order. 

Trichinopoly being a second class station, ordinary observations have been recorded three times 
a day, vis., at loh., i6h. and 22h.; hourly observations on four days in each month, and the synoptic 
observations taken at the local time corresponding to 7 A.M. Washington mean time for the “ United 
States International Weather Bulletin.’'’ 

The register has been continuous, and the assistants have worked in a highly praiseworthy 
manner throughout the year. The records and reductions have reached the Madras office in better 
time, and everything has been satisfactory. 

Wellington . — The work at this observatory has been quite satisfactory, and consequently calls for 
no special remarks. 

The records and reductions have been carefully and accurately made and for warded to my office 
with great regularity. No changes have been made in the instruments. 

There has been a general improvement in the work of the Madras Presidency Meteorological 
Department during the official year 1884-85, and many thanks are due to the medical officers who 
have been in charge of the observatories for their able supervision and the general interest they have 
taken in the meteorology. 

With the exception of the Post Master at Kurnool, who was inexperienced in reading instruments, 
and unable to attend this office for instruction, and the Telegraph Master at Mercara, who was trans- 
ferred to another station, there have been no changes in the assistants. They have paid more atten- 
tion to everything connected with their work, and the registers have been more accurately reduced 
and forwarded to me in better time. 

Frequent inspection tends to arouse the interests of the assistants, and the observatories visited 
of late have been in more efficient order. There are often small defects, either in the instruments or 
the system of working, which are not noticeable to those in charge, but which immediately attract the 
attention of an Inspecting Officer. I also observe a marked difference in the condition of the obser- 
vatories at which the medical officers in charge pay a little attention to the meteorology. 

In checking the readings of each up-country assistant, I not only see whether they are accurate 
but also their system of recording, whether they are quick or slow, &c. Owing to the insufficient ac- 
commodation for storing instruments when the Madras Astronomical Observatory and the Meteoro- 
logical Office were in the same building, I have not hitherto had a sufficient supply of instruments to 
enable me to re-place, as speedily as I wished, any that were reported broken or defective. 

The substitution of cages for thermometers in the place of the boards previously used will no 
doubt save the instruments ; but even to the cages it has been found advisable to have locks and keys. 
Monkeys, jackals, and other animals frequently break the grass radiation thermometers, and in one 
or two cases their use on that account has been discontinued until some better arrangement can be 
made for their protection. At one or two of the Civil Dispensaries where the barometer is placed in 
a public room and the thermometer shed in a good open position, the instruments have been inter- 
fered with by mischievous individuals, and the medical officers have applied to me for watchmen. The 
supply of a particular kind of fencing will, I hope, prevent future difficulties of this kind.. Most of the ’ 
thermometer sheds have been repaired this year. 

On the transfer of the Mercara observatory I am given to understand that a thorough renovation 
of the shed will be necessary. New anemometer stagings are’urgently required at Cochin, Coimba- 
tore, Cuddapah, Kurnool, Trichinopoly, and Rajahmundry, and as these are expensive items their con- 
struction has been deferred until sanction can be obtained for the extra expenditure. 

The work of the Madras Meteorological Office consisting chiefly of the revision of the records 
and registers received from observatories at which the assistants reduce their own observations'- 
the reduction of the records of all the third class observatories ; making extra copies for transmission 
tp the Meteorological Reporter to the Government pf India ; preparing returns requested by other 

. : ' ' L 
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Government Officials and the ordinary office daily routine, has been carried on by the same staff. 
Special attention was given to clearing up all arrears, and had it not been for sending two assistants 
away to up-country stations, it would have progressed more favourably. 

The Revenue Board Rain Stations have not been handed over to me yet, but I believe it is in 
contemplation to do so at an early date. 

, 4C- * * * * * * * 

ELIZABETH ISIS POGSON, F.R. Met. Soc., 
Meteorological Reporter to the Government of Madras. 
Meteorological Office, Madras, 

2ytk July, 188$. 
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APPENDIX H. 


Administration Report on the Meteorological Observatories by the Sanitary Commissioner^ Bri- 
tish Burma^ for the year 1884-8 g. 


Since the submission of previous report, all the observatories in the province have been inspected 
by me. 

The leaf roof of the thermometer shed at Rangoon v^as too thin, and admitted direct rays of 
heat and light somewhat freely. The aneroid [anemograph ?] had been removed for repairs, but has 
since been replaced. The other instruments were in sitUy and appeared in good working order. 

At Bassein, Moulmein, and Mergui the meteorological instruments and records were found, the 
former in order, and the latter correct and up to date. The several superintendents spoke favourably 
of their observers. 

The attention of the Executive Engineer was invited to the state of the wind vane at Thyetmyo 
which did not work easily or smoothly. Otherwise the instruments and records connected with this 
observatory were -found in a satisfactory condition. 

At Toungoo during my visit the stand for the wind gauge and vane was under construction. 
The new thermometer stand had been completed, and occupies a fairly good position near the dispen- 
sary ; the removal of several trees in the vicinity was recommended. Records carefully kept by 
Hospital Assistant Shaik Hydiat Ally who was highly commended by the superintendent. 

The accompanying lists sho’v^: — 

*{a) The superintendents and observers for the year. 

{b) The instruments issued to each observatory.^ 


D. SINCLAIR, M.B., 
Sanitary Commissioner, British Burma, 


^ Incorporated in Appendix K. 
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D. SINCLAIR, M.B., 

Sanitary Commissioner, British Burma. 
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APPENDIX I. 


Return of the Stock Receipt and Issue of Instruments for the year 1884-8 f 


Instruments. * 

In Store on 

1st April 
1884. 

Received 

1884-85. 

Issued 

1884-8S. 

Van' Rysselberghe’s meteorograph 

• 





• 

f 

*•1 

... 

Barometers^ observatory, Fortin’s principle . 

* 



• 



10 

•10 

12 

Do. do. Kew principle 

- 






8 

6 

8 

Do. mountain, portable tripod (Adie) 

* 






10 

II 

I 

Do. marine, Kew principle 

• 






6 

17 

3 

Do. Newman’s large standard 

• 






2 

... 

... 

Do. do, “ small standard 

• 






2 

I 

... 

Do. Negretti and Zambra (various) 

• 






5 

2 

... 

Aneroids ... 

• 






19 

3 

4 

Thermometers standard with attached scales 

. 






17 

2 

3 - 

Do. without attached scale (chemical) . 

. 






I 

... 

... 

Do. for hygrometers (Kew pattern) 

• 






69 

6 

39 

Sling thermometers ...... 

• 






10 


3 

Thermometers, maximum, for shade 

* 





• 

87 

20 

39 

Sun thermometers not in vacuo .... 

• 






2 

... 

• « « 

Thermometers, minimum,, for shade 

. 






47 

19 

33 

Do. do. radiation 

• 






22 

23 

31 

Six’s thermometers 

- 

• 





6 

... 


Thermometers solar in vacuo (self-registering) 

• • 






35 

5 

31 

Do. do. (non-self-registering) 


0 





21 

• «* 

... 

Frankland’s sun thermometers . , . ♦ 

« • 

f 





5 ' ■ 


2 

Ponillet’s pyrheliometer ..... 

0 <■ 






I 


... 

Stewart’s acti nometers (thermometers for) 

• 






... 


6 

Do. do. (chamber for) 

• 






... 

I 


Hodgkinson’s actinometers .... 

• 

* 





2 

... 

« 

HerschelFs do 


* 





I 

... 

... 

Regnault’s hygrometers . . . . . 

. , 






3 



Daniell’s do. • . .... 

• 






10 


••• 

Halleur’s do. 

. 






5 



Boiling point thermometers ... 

• 






7 


... 

Pocket spectroscopes (Browning’s) 

• 

« 





2 

... 

... 

Wind vanes . . . . . . 


0 ' 





7 

I 

8 

Anemometers . . . . . . 

■ - ' 






28 

18 

28 
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Return of the Stock Receipt and Issue of Instruments for the year 1884-8^ — contd. 


Instruments. j 

In Store on 
1st April 
1884. 

Received 

1884-85. 

Issued 

1884-85. 

Beckley’s anemographs 

2 

I 

3 

Rain-gauges (Symons’ and Glaisher’s) 

12 

52 

15 

Measure glasses for do. 

35 


25 

Reading lenses 

I 

2 

1 

Sun thermometer stands 

14 

... 

10 

Radiation pads 

... 

8 

6 

Thermometer cages 

3 

12 

12 

Do. do for ships 

15 


I 

Prismatic compass 

I 



Magnetic do. . . . . 


I 

I 

Sand glasses (3 minutes) 

46 


2 

Sunshine recorders 

I 

2 


Bull’s eye lanterns 

1 

... 

‘ . I 

Sali nometers ’ . 

36 

... 

I 

Common thermometers, brass scales 

27 


»*• 

Clocks 

2 

9 

II 

Watch 

Spirit level 

I 

I 

... 

I 

Hicks barograph . ... 

I 



Thermograph with Negretti and Zambra’s sets of recording thermometers 

I 



Electrophorus 

I 



Nephescope 


I 

T 

Electrical anemometer and wind vanes 


3 

i 

Filled tubes for marine Kew principle barometer .... 

Do. observatory do. do. .. . . 

13 

12 

5 


89 

APPENDIX K 


Return of the Instruments issued to each Observatory in 1884-85, 





■ 


6 

Minimum 

Radiatioi 

<1 

— 

— 



— 

6 




~ — 

— 

— 

k 


1 

0 







meter 

I 

iJ 

thermo- 

meter. 

thermo- 

meter. 







a 

0) 



V. 

.w 

q 



1 



a 























F 



a 


XI 

-c 
























4 







Province. 

Station, 


Barometer, 

Dry bulb. 

Wet bulb. 

g v. 
s 

•gg 

Q 

Dry. 

1 

Solar. 

Grass. 

Anemometer 

Wind Vane. 

Rain-eauce. 

Measure-glass. 

Lenses. 

Clock 

Sand-glass. 

Stand for sun 

Pad for grass r 

L) 

1 

to 

c3| 

Anemograph, Bt 
Aneroid. 

E 

cu 

■£ 

•a 

S 

G 

fC 

CO 

CL 

E 

c 

£ 

OJ 

bJ 

.£ 

cr. 

1 

is 

1 
, GS 

j « 

LC! 

(.1 1 

oJ 

g 

0 

G 

tj 

< 

0 

c. 

a 

-C 

0 

OJ 

z 

oJ 

■-< 

0 

CQ 

Frankland sun 

Remarks. 

Afri- 

Zanzibar , 


.. 

... 


... 






















* In lieu of one 

CA. 

Aba- 

Aden , , 



... 


... 

... 

... 

X 

... 

.. 



... 

.. 

.. 

... 

... 

... 

... .. 

.. 



... 

.. 

■ ... 


broken. 

BIA, 

Per- 

Bushire, , 



... 

.. 

... 

... 

I 



.. 



... 







.. 




.. 




su. 





























Belu 

Quetta . 



... 

.. 

... 

... 

... 

z 

... 

.. 




... 

.. 

... 

... 

... 




.. 

... 


... 

— 


CHIS- 

TAN. 

s w 

Leh 





2 























Ul « J 

Chamba 


t 



... 

... 

... 

... 

... 

.. 



... 

3 

.. 

... 

... 




... 


... 

... 


... 



Dab- 

Pedong 


I 

z 


X 

I 

I 


... 


.. 

X 

X 

.. 

... 


... 

X 



... 


... 


... 

... 


Original furniture. 

JliE- 

uxro 

Lahore . 



2 


3 

2 

2 

31 

2 

X 

I 

X 

2 

z 


2 

I 

X 

I 

I 







f One non-self-regia- 


Peshawar 


X 

... 



... 

... 

... 


.. 



... 

... 


... 


... 


... 


... 



... 

• •• 

tering 


Rawalpindi , 


... 



... 

... 

... 


X 

.. 



... 

... 









... 

... 

... 

... 

... 



Murree . , 


... 



... 


... 

... 


... 

... 

X 

X 


• «. 

... 


... 

• * 

... 









Siallcot . 





... 




2 





I 














R\ 





























cu 

Ludhiana 


... 



... 


... 

2 


... 



... 

X 

... 

... 


... 

•• ... 



... 

... 

... 

... 




Sirsa , • 


... 



... 



... 

... 

... 



... 

X 

• •• 



... 











Delhi , 


1 



... 


... 

I 

... 

... 



... 

... 

... 




.. 

... 




... 


... 


\ 

/ 

Simla . 


... 



... 


I 


X 

... 



... 

... 

... 

... 

... 






... 

1 

... 

... 


r Old . 

Allahabad 

... 



... 


... 

... 

... 

... 



... 

... 

X 

... 








... 


... 

1 


X 

CNew. 

... 



1 


... 

1 

n 

... 



... 

... 


... 



.. ^ 

3 




... 

... 


t To be used as sur- 

■ p 

6 

Agra . 

. 

... 



... 


• 41 

I 

... 

... 



... 

... 


... 


... 


... 



... 

... 


... 

face thermometer. 

a 

Lucknow 








I 


1 






1 









... 



<J 




















... 










Ranikhet 


... 



... 

... 

... 

... 

... 

1 




... 

... 

... 



«. ... 



M4 

... 


... 

... 


s 

Bareilly 


... 











X 




... 



1 








0 



















1 





... 





£ 

Benares 


... 



... 


... 

... 

X 

... 


... 

... 

... 

... 





...1 



... 


... 

... 



Meerut , 


... 



... 


... 

... 

... 

I 




... 

... 

... 


... . 

,, 

... 


... 


... 

... 




Dehra . 


... 



... 


... 

... 

... 

... 




... 


... 




, 

... 


... 

6 



... 


.r 

Sibsagar , 


... 



... 




X 





I 














a \ 






























Dhubri . . 


... 



... 


... 

... 

... 





... 

... 

... 

... 

I 


... 


... 

... 


... * 




Tezpore . 


... 

X 


... 


... 

... 

... 

... 




.. 

... 







... 


... 

... 



j 

Alipore , 


... 

X 

r 

1 


... 

... 

I 

... 



3 


... 


I 

... I 






... 

... 

z 



Patna , 

Hazaribagh . 

Saugor Island 


X 


... 

... 


... 

I 

... 

z 



... 

I 

... 

... 

j 






... 


... 

1 

... 



Cuttack 


... 


... 

... 



I 






... 


I 













Chittagong , 









I 








1 












Darjeeling 





... 


... 

X 

I 

I 



... 

... 

X 



... I 


... 




I 

... 




Berhamporc , 


... 



... 


... 

... 

I 

... 



... 


... 

... 

... 

... .. 

• ... 

... 


... 

... 

... 

... 



Je!\ 

H 

Burdwan 

















I 











B? 

Jessore . 


... 


... 

... 


... 

I 





I 

... 



I 

I 


... 




I 





False Point . 


... 


... 

... 



... 

X 




... 

... 

... 

... 

... 


• ... 

... 


... 




... 



Midnapore . 




... 

I 


... 

... 

... 

X 



... 


... 

... 

... 




... 



... 

... 


■ I ■ 



Noakhally 


I 


... 

... 


... 

... 

•*• 

2 


... 

... 

... 

... 

... 

... 

... .. 

• ... 

... 


... 

... 

... 


... 



Burrisal, 





... 



... 


I 



... 

... 

... 

... 

... 

... 


... 



... 



... 

5 K, . P. observatory 


Serajguty 


... 


... 

1 


- 

... 

... 





... 

••• 

— 

... 

... .. 


... 



••• 

... 


... 

bars sent to replace 
marine barometers. 


Comilla . . 


}L 



X 




- ; 

1 

== 





... 

... 






... 

== 


... 



M 


go 


Return of the Instruments issued to each Observatory in /i?<?^-(?5-“Continued. 





dvORO- 

metek. 

o 

3 

Minimum 

THERMO- 

METER. 

Radiation 

theemo- 

METEK. 








O 

a 

3 

.2 


M 

> 

3 


a 



4> 

a 

o 

a 

Sj 


A 

£ 

ft 




Statioit. 




isi 

il 





u* 

(U 

V 

bo 

m 

CO 

rt 

■bb 




r sun t 
meter. 

m a 

rt o 

&a 


w 

ft 

2 


i 

1 

<u 

a 

o 

a 

IH 

u 

iS 

V 

ft 

43 

3 

ft <u 

4J « 

cu 3 


Remarks. 

Province. 


Barometer 

Dry bulb. 

Wet bulb 

a 

Q 

Dry. 

Wet. 

u 

cS 

o 

W 

Grass. 

e 

c 

6 

w 

c 

< 

> 

TJ 

.s 

Rain-gau 

(U 

3 

<u 

2 

Lens. 

Clock. 

nJ 

■tt 

3 

3 

CO 

5 

tJ 

§ 

of 

•d 

1. 

m 

Oi 

d” 

O 

bO 

o 

s 

OJ 

3 

< 

Aneroid. 

'2 

ns 

•a 

3 

nS 

CO 

f 

bO 

P 

CO 

V 

to 

ft 

3 

Da 

a 

o 

8 

u 

< 

g 

ft 

ft 

& 

»- 8 
o ” 

eu 

o 

oa 

Compass 


/ 

Furreedpore , 

I* 


... 

... 

... 


... 

... 



... 



... 


... 








... 


... 

... 

* K. P. observatory 
barometers sent to 

■ , r 





























rep 1 ace m ari ne bare- 


Rampore Beauleah 

I* 

... 


I 

... 



... 



... 



... 


... 












meters. 


Dinagepore . 

2t 




I 






... 



... 














t Readings being un- 





























satisfactory, baro- 
meter exchanged. 



Rungpore 

2 

- 

... 

... 

... 

... 

... 

... 



... 



I 


... 








... 


... 



'2 

K 

Julpaigoree . 

I* 

... 

... 



... 

... 

... 





1 

I 


... 








... 


... 

... 


CNk 

J. 

Bhagalpore . , 

I* 

... 

... 

... 


... 

... 

... 

I 




I 

I 


... 


... 





... 






t\ 

Buxar , 




... 

• 




2t 





... 

I 








... 




... 

t Readings unsatis- 

ux 

P3 





























factory, anemome- 
ter recalled. 

Arrah. . 

I* 

... 


... 

... 

... 

... 

... 






... 


... 







... 







Nya Doomka 

Chyebassa . 

1* 


... 

I 

... 

... 

... 

... 

I 

I 

I 

I 


... 


... 


I 







... 

... 


§ Broken in transit. 


Bogra . 


I 

I 

I 

I 


... 

... 

I 

1 

I 

1 


... 


... 


I 






.. 


I 

... ^ 

Original furniture. 

V 

Chowringhee (Cal- 

.. 


... 

1 



... 






... 

.. 


... 







... 



... 

... 


cutta) 





























/ 

Nagpur. . 

Jnbbulpore , 

... 

... 

... 

... 


2 

X 

... 



... 


... 

I 


... 


I 





... 

... 


... 

... 


M 

<;:) 

z 

Pachtnarhi , 

... 

... 

... 

I 

... 

I 

... 

3 



... 


... 



... 







... 

... 


... 

... 


S 

« ( 

Saugor . 

... 

... 

... 


... 


.. 

... 

I 


... 

I 

... 

... 


... 







... 

... 


... 

... 


CL. \ 

Seoni , , , 


... 

... 

... 

... 


I 

... 



... 


... 

... 


... 







... 

... 


... 

... 


i 

z 

Raipur . . , 

... 

... 


... 

I 


... 

... 


... 

... 


... 

... 


... 







... 


.M 

... 



eq 

u 

Sambalpur . 




I 



I 

... 



... 


... 



... 







! I 

... 



... 


\ 

Chanda. 

... 

... 

... 


I 


... 

... 



... 


... 



... 







... 



... 




Chikalda 


... 


... 

... 


... 

... 

III 


... 


... 

I II 












... 

... 

11 In lieu of one out 

“ 

Buldana . 


... 

... 

... 

... 


... 

... 



... 


... 

III 










... 


... 


of order. 


Amraoti , . 



... 

... 

... 


... 

... 

If 




... 

HI 

Itt 

... 











... 


< • ( 

Indore . 


... 

... 

... 

... 


... 

It 



... 


... 

...| 


... 


... 





... 

... 


... 

... 


« 2 ) 
t \ 

Nowgong , 


... 

... 




I 

...t 



... 

... 


... 










... 


... 



S 2 J 































Sutna . 



... 

I 



... 

... 





... 

j- 


... 







... 

... 



... 


i{ 

^ Bickaneer 


... 


... 

... 

If 

... 

... 



... 

... 

... 



... 








... 


... 

... 

fin lieu of one stolen* 


1 Pachpadra . 


... 


... 

... 

... 

... 

... 



... 


■ ... 

I 


... 








... 


... 

... 


D ^ 
CL. 

< i 

1 Jeypore. 

1 


... 

... 

... 


... 

... 



, ... 


• ... 

. - 


... 







... 

... 


... 

... 



/ Bombay 







1** 





















** In lieu of one 





























withdrawn for re- 
examination. 



Poona . 




... 




-itt 



. 


• .. 

. •• 


. ... 







... 

... 



... 

tt In lieu of one brok- 


Deesa . , 

II 

1 ... 

•• 

■ ... 

... 


... 

... 



. .. 


• .. 


• .. 

... 











... 

en. 


Jacobabad 





... 

... 

iti 

' ... 



. .. 





. ... 







, ... 

... 



... 


> 

o 

Hyderabad . 


• ... 

•• 

• - 

... 

... 

... 

Iti 



■ *: 


• .. 



. ... 





... 



... 



: ... 


Bhuj 

•• 

• ... 

.. 

. ,,, 





I| 





.. 

-It 

f- ... 



.. 










CQ 

Malegaon 

!*■ 


'• 

• ... 

... 

' ... 

... 

Ifi 

■I*’ 

¥ 

. ” 


• .. 

. •• 


. ... 

... 







... 


. ... 

... 



Sholapur 

•• 

• ... 

•• 

■ ... 


... 

■ ifi 

I* ... 

1*' 

k 

. •• 


• .. 




... 






, , ... 

... 



iir 



■Mount Abu , 


■ ... 



.M 

• •• 

••• 

ati 

^ .. 



. It 

^ .. 











... 


. ... 




y Karwar 




... 

'•* 

M. 

•tti 






'* 

* •• 


. ... 

••• 







... 

_ 

. ... 

; ' *•• , 




Bay Is- British, 

LAND. Burma. Madras, Mysore, and Coorq, Province, 
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Return of the Instruments issued to each Observatory in 1884 -^$ — concluded 




Hygro- 

meter. 

j 

3 , 

3 

Minimum 
THERMO- ' 
METER. 

Radia- 
'lON tIheR- 
MOMETER, 



■ 





s 

0 

1 

cs 

0 

rt 


b 

M 

0 


gj 

R 



V 


1 

D 


Staiion. 

Barometer. 

£ 

b 

Q 

W 

Dry maximum i 
meter. 

b 

Q 

ti 

Solar. 

Grass. 

Anemometer. 

Wind vane. 

Rain-gauge. 

Measure-glass. 

Lenses. 

Clock. 

Sand-glass. 

£3 

a 

JJ <u 
ta •*"’ 

D 

tJ 

a 

rt 

a 

Pad tor grass r 
thermomete 

Cage. 

CQ 

& 

B 

(U 

a 

< 

Aneroid. 

0 

E 

u 

-CJ 

rt 

T3 

a 

CO 

Sling thermomet 

I Bull’s eye lantern 

(U 

c 

^ . 

It 

H 

3 

0 

c 

< 

j Nephescope. 

Bome ror wee in 
mometer. 

Salinometer. 

Gopalpur , , 


... 


... 


... 

... 

... 

1 



... 

... 

... 


... 

... 




-1 

... 

... 

... 



... 

Trichi nopoly . 


I 

I 

1 

I 

1 

... 

I 





... 

I 

... 

... 


... 


... 

... 


... 

... 




Cochin . 


l 

I 

1 

I 

I 

... 

X 




... 

... 

... 

.... 



... 


... 

... 


... 

... 



... 

MaSulipatam 

1 


... 




•• 





... 


... 

... 



... 


... 



... 

... 



... 

Madura. , 


I 

2 ' 

I 

1 

x' , 

... 

... 




... 

... 

... 


... 




... 


... 

... 


... 


... 

Salem . 

... 






. ... 

... 



... 

.... 

... 

I 

... 





... 


... 

... 





Wellington . . 

... 






... 

... 




... 

... 

... 




... 


... 


... 

... 

... 



... 

Negapatam . 

I 

I 

2 

I 

X 

1 


I 




... 

... 

... 

... 

... 


I 




... 


... 




Bangalore 

... 

1 

I 

I 

I 

I 

... 

... 




... 

... 

... 

... 

... 






... 

... 

... 

... 


•• 

Kurnool, 

... 

... 


I 


' 

I 

... 





•• 

... 

1 

... 


... 




... 

... 





Cuddapah . 

I 

1 


... 

... 


I 

I 




... 


I 

... 

... 


... 


... 


... 

... 

... 

... 


... 

Rajamundry . 

I 

I 

I 

X' 

1 

I 

I 

I 



I 

X 

... 

... 

... 

... 


... 


... 


... 

... 


... 


... 

Mercara 

V 



... 

... 


... 

... 




... 

... 

... 

I 

... 


... 






... 



... 

Rangoon , . . : 

... 

... 


... 

... 

... 


I 


... 


... 

... 

... 

... 

... 




... 



... 

... 


... 

... 

Tounghoo 

... 

... 


... 

... 

I 

. ... 

... 




... 

... 



... 







... 

... 


... 

... 

‘ Akyab . 

» Nancowry 

I 




...' 

... 

... 

I 








... 

I 

... 

... 

...1 


... 






... 

S. S. Calcutta 

1 

I 

I 

... 

... 

... 

... 





... 

... 

•• 

... 



I 







... 



F. L, V. Foam 

1 

... 



... 


... 





. 

... 

... 


. ... 

... 











Ajmere (Forest 

Dept.) . . . 

1 

, 2 

3 

3 

2 

2 

... 






. ... 



. ... 

... 

2 






... 

... 


... 

Afghan Boundary- 
Commission 


1 ... 


3 

2 

X 

... 

... 




. .. 

. ... 

.. 



... 

.. 


. X 


• 3 

... 

. ... 

... 


... 

Simla Office . 


... 


... 



... 

... 



, 2 

2 

... 

•• 

■ “ 

. ... 

... 



. I 




. ... 


... 


Cinchona planta- 
tion, Madras 


I 

z 

I 

2 

X 

X 



, 

1 

^ I 

... 


r •• 

* ••• 

... 

.. 






. ... 

... 


... 

Simla (Deputy 

Commissioner) 

... 

... 



... 

... 

... 

... 


.. 


. I 

... 




... 

.. 


. ... 




. -... 

... 

.. 

... 

Meteorological 
Office, Bengal . 

... 

, ... 
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APPENDIX L. 


List of Recipients of the Publications of the Meteorological Ojfice. 


Adelaide .... 

Meteorological Observatory. 


The Editor of the Delhi Gazette. 

Ajmere .... 

Chief Commissioner of Ajmere. 

Akola .... 

Sanitary Commissioner for Berar. 

Algeria .... 

Director of the Meteorological Service of the Ecole des Sciences d’ Alger. 

Secretary to the Government, North-Western Provinces and Oudh. 

Department of Revenue and Agriculture, North-Western Provinces and Oudh. 

Allahabad . . . . | 

Meteorological Reporter, North-Western Provinces and Oudh. 

Sanitary Commissioner, ditto ditto. 

Editor of the Pioneer. 

Amsterdam 

Royal Academy of Sciences. 

Bangalore • . . , ^ 

Chief Commissioner, Mysore and Coorg. 

Conservator of Forests, Mysore and Coorg. 

Batavia, Java - . . . 

Meteorological Observatory. 

Berlin . . * • . . 

Ditto Institute. 


Secretary to theUGovernment of Bombay. 

Meteorological Reporter for Western India. 

Colaba Observatory. 

Sanitary Commissioner with the Government of Bombay. 

Bombay University, 

Bombay , . . , | 

Asiatic Society of Bombay. 

Sassoon Mechanic’s Institute. 

Geographical Society of Bombay, 

Editor of the Bombay Gazette, 

Ditto Times of Indxa^ 

\ 

Elphinstone College. 

Brisbane, Queensland 

Observatory. 

Brussels ... f 

Royal Academy of Sciences, 

Bucharest, Roumania 

Observatoire Royal. 

Meteorological Institute. 

Budapesth . . . , . 

Observatory. 

■ 

j Secretary of State for India (through Revenue and Agricultural Department). 
Secretary to the Government of India, Revenue and Agricultural Department, 
Ditto ditto Home Department. 

Ditto ditto Public Works Department, 

Ditto ditto Foreign Department. 

Ditto ditto . Department of Finance and Commerce. 

Ditto ditto Military Department. 

Private Secretary to His Excellency the Viceroy. 

Secretary to the Government of Bengal, Revenue Department. 

Meteorological Reporter to the Government of Bengal. 

Surveyor General of India. 

Superintendent, Geological Survey of India, 

Calcutta ^ . . . / 

Sanitary Commissioner with the Government of India. 

Ditto ditto ditto Bengal. 

Superintendent, Botanical Gardens, Calcutta. 

Inspector-General of Forests, with the 6overnment of India. 

Surgeon-General ditto ditto.' 

Asiatic Society of Bengal. 

Indian Museum Library. 

Calcutta University. 

Presidency College. 

Public Library. 

■ ■' A 

Editor of Calcutta Review. 

^ Ditto Statesman Mfid, Friend of India. 
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List of Recipients of the Publications of the Meteorological continued. 


Calcutta — contdn 

i 

Editor of the Englishman. 

Ditto Indian Daily News. 

Ditto Hindu Patriot. 

Ditto Indian Agriculturist. 

St. Xavier’s College Observatory. 

Cambridge 

\ 

The Alipore Observatory. 

Mint Master. 

Indian Association for the Cultivation of Science. 

University Library (through H.M.’s Secretary ot State for India). 

Cambridge, Massachusetts 

Harvard University. 

Cape of Good Hope 

. 

Astronomer Royal. 

Carlsruhe, Baden, Germany 

Bureau fur Meteorologie unjJ Hydrographic. 

Chemnitz 


Royal Meteorological Institute. 

Chatham 


Royal Engineers’ Library (through Revenue and Agricultural' Department). 

Christiania 

■ • ( 

Norske Meteorologiske Institut. 

Royal Observatory. 

Colombo 

• • [ 

Editor of the Ceylon Times, 

Ditto Ceylon Ohser'uer. 

Constantinople 

( 

Surveyor General of Ceylon. 

Observatoire Imperial M6t6orologique. 

Copenhagen . 

■ ■ ? 

Danske Meteorologiske Institut. 

Royal Danish Academy of Sciences. 

Cordoba 

■■ ■ i 

Meteorological Office. 

National Academy of Science. 

Darjeeling 


Conservator of Forests, Government of Bengal. 

Dehra Dun . 

■ • i 

Editor of the Indian Forester. 

Superintendent, Great Trigonometrical Survey. 

D bar war 

. 

Conservator of Forests, Bombay, Southern Division. 

Dublin . 

• 

Royal Dublin Society. 

Dacca . 


Dacca College. 

Edinburgh 

■ ■ 5 

Scottish Meteorological Society. 

Astronomer Royal for Scotland, Royal Observatory. 

Ellichpore * . 

« 

Assistant Conservator of Forests, Melghat Division. 

Goa 

* • 

Royal Observatory, 

Greenwich . • 

. 

Astronomer Royal, Royal Observatory. 

Guatemala 


Observatorio Meteorologico del Institut Nacional de Guatemala. 

Hamburgh • 

• • f 

Nord Deutsche Seewarte. 

Deutsche Meteorologische Gessellschaft, 

Havana 


Real Collegio de Belen. 

Hong-Kong , # 


Observatory. 

Indore . . ■ . 


Agent to the Governor General for Central India in charge of the Residency. 

Iowa, U. S. . 


Iowa Weather Service. 

Jeypore . 


Maharajah’s Observatory. 

Jubbulpore 


Civil Surgeon of Jubbulpore. 

Katmandu 


Resident at Nepal. 

Khandwa 


Civil Surgeon of Nimar. 

Kitzingen, Bavaria 


Dr. Emil Von Schlagintweit. 

Kurrachee 


Conservator of Forests, Bombay, Sind Division. 

Lahore . 

1 

Secretary to the Government of the Punjab. 

Meteorological Reporter ditto ditto. 

Sanitary Commissioner ditto dijfto. 

Leeds . 


Conservator of Forests ditto ditto. 

Editor of the Indian Public Opinion, 

Yorkshire College (through H. M.’s Secretary of State for India). 

Lisbon . 

■ ■ S 

Observatoire de Infante d’Luiz. 

Academy of Sciences. 

London 

■ ■ 1 

Meteorological Council. 

Royal Society. 

Royal Asiatic Society (through H.M.’s Secretary of State for India). 


1 

Northbrook Indian Club (through H. M.’s Secretary of State for India). 
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List of Recipients of the Publications of the Meteorological Office — continued. 



Society of Arts, 

Institution of Civil Engineers. 

Royal School of Mines. 

Royal Meteorological Society. 

Admiralty Library. 

United Service Museum. 

London — ccntd. . , . / 

British Museum (through H. M.^s Secretary of State for India). 

Athenoeum Club. 

Editor of the Philosophical Magazine, 

Ditto Athenoeum^ 

Ditto Nature^ 

Ditto Symon*s Monthly Meteorological Magazine, 

Ditto Westminster Review, 

\ 

Ditto Quarterly Review. 

/ 

Madras * . . • / 

A 

Secretary to the Government of Madras. 

ditto Public Works Department. 

Meteorological Reporter to the Government of Madras. 

Government Astronomer, Madras. 

Sanitary Commissioner, Government of Madras. 

Madras University. 

Editor of the Madras Times. 

Ditto Madras Athenceum, 

Ditto Madras Mail, 

Superintendent, Government Central Museum. 

Agricultural Reporter, Government of Madras, Saidapet, 

Surgeon General, British Medical Department. 

Ditto Indian Medical Department. 

Master Attendant of Madras. 

Conservator of Forests, Northern Circle. 

Madrid 

Royal Observatory, 

Magdeburgh , • . , . 

Manchester 

Observatory of the Magdeburgh Zeitung. 

Literary and Philosophical Society. 

Manila . . . . . 

Mauritius 

M eteorological Observatory. 

Meteorological Society. 

f 

Observatory, 

Melbourne, Victoria . . ^ 

University Library. 

1 

Mexico ...... 

. Public Library. 

Central Meteorological Observatory. 

Milan 

Royal Astromonical Observatory, 

f 

Royal Observatory. 

Munich . . . . . j 

Royal Bavarian Academy of Sciences. 

1 

^ Geographical Society. 

Chief Commissioner, Central Provinces. 

Sanitary Commissioner ditto. 

Nagpur 1 

Inspector General of Education, Central Provinces. 

Superintendent, Meteorological Observatory. 

Conservator of Forests, Central Provinces. 

Nainital 

Ditto ditto North-Western Provinces and Oudh. 

New Haven, Connecticut . ^ 

Connecticut Academy of Arts and Sciences. 

Editors of the American Journal of Science. 

New York, U. S 

Central Park Observatory. 

Nowgong-Raj shahy e 

Sub-Divisional Officer. 

Ootacamund . • . . | 

‘ Conservator of Forests, Government of Madras. 

_ Editor of South of India Observer. 

Oxford ; . . ' , , 3 

I" Radcliffe Library. 


t Radcliffe Observatory. ' 

Observatoire Physique Central de Montsouris. 

Editor of Za Nature, 

Paris . . . , . \ 

Physical Observatory, Meudon, 

Bureau Central M4t6oroiogique, • 


MeteoroIogical Society of France, 
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List of Recipients of the Publications of the Meteorological concluded. 


Perpignan, France . 
Perth, W. Australia 
Pesaro, Italy . 
Philadelphia . 
Poona . 

Prag, Bohemia 
Raipur . 

Rangoon 

Rome 

Rio de Janeiro 
Shaharunpore 
Secunderabad 

Shillong 

Simla 

Singapore 

Stockholm 

St. Petersburg 

Strasburg 

Stonyhurst 

Sydney 

Syracuse, Sicily 
Tasmania 
Tiflis, Russia . 

Tokei, Japan 

Toronto, Canada 
Turin . 

Upsala . 

Utrecht 

Vienna . 

Vizagapatam 


Washington, U. S. 


Wellington, New Zealand 
Woolwich 

Zi-ka-wei, Shanghai 
Zurich . • * 


. Commission Meterol. des Pyrenees Orientales. 

. Surveyor General. 

. Royal Observatory. 

. Franklin Institute. 

. Conservator of Forests, Bombay, Northern Division. 

. Observatory, 

. Civil Surgeon of Raipur. 

! Chief Commissioner, British Burma. 

Sanitary Commissioner, ditto. 

Conservator of Forests, ditto. 

Editor of the Rangoo7i Times, 

. Meteorological Office (Ministry of Agriculture). 

, Imperial Observatory. 

, Superintendent, Botanic Gardens. 

Secretary to the Resident at Hyderabad. 

f Chief Commissioner of Assam. 

Conservator of Forests, Assam. 

Assistant Quarter-Master General, Intelligence Branch. 
Principal Civil Medical Officer, Straits Settlements. 

, Nautisk Meteorologiska Byran. 
f Observatoire Physique Central. 

I Geographical Society of Russia. 

. Imperial University Library. 

. Stonyhurst College Observatory. 

( Observatory. 

C University Library. 

. Royal Meteorological Observatory. 

. Royal Society. 

Physical Observatory. 
c Imperial Mining Office. 
i Imperial Meteorological Observatory. 

Magnetical and Meteorological Observatory, 

Royal Astronomical Observatory. 

Meteorological Observatory, 

Royal Dutch Meteorological Institute, 

! K. K. Central-Anstalt fur Meteorologie und Erdmagnetismus. 
K. K. Geologische Reichsanstalt. 

Imperial Academy of Sciences. 

Dr, J. Hann. 

, A. V. Nursingrow, Esquire, 

/ Chief Signal Officer, United States Army, 

1 Smithsonian Institution, 
j Naval Observatory. 

J Hydrographic Office, 
f Professor Cleveland Abbe, Signal Office. 

\ United States’ Geological Survey. 

. Observatory. 

. Royal Artillery Library. 

. Magnetical and Meteorological Observatory. 

. Central Meteorological Institute, 
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APPENDIX M. 


Presentations to the Library from the ist April 1884 to the 31st March 


Place. 

Donors. 

Adelaide . 

Meteorological Observatory . | 

Algiers . 

Meteorological Service . 5 

Allahabad 

C 

Meteorological Office . 

Amsterdam 

Royal Academy of Sciences . | 

Batavia. 

Magnet! cal and Meteorological Ob- 
servatory. 

Berlin . . 

Dr. G. Hellmann .... 
Prussian Statistical Bureau 

Bombay . 

Government of Bombay . | 

Brisbane . 

Robert L. Jack, Esquire 


1885. 


Title of Work. 


Meteorological observations made at the i , . 

Phces in South Australia, and the Northern Terri^:rrdu“rlJ:;^L year 

ulletin Met4orologique du Gouvernnr 
and 27th October 1883 j i6th h 
(wanting i-.i5th November 1884.) 


Brussels 


I 

Bucharest (Roumania) 


Observatoire Royal de Bruxelles ( 


Meteorological Service 
^ Comptroller-General 

Geological Survey of India 
Calcutta . j | of Bengal 


Government of India, Home De- 
partment. 


Governrnent of India. Revenue and 1 

Agricultural Departmei.t, ' 


I 


^ and ” oSogr%83 f 

(wanting i-i5th November 1884.) ^ ^ ^ February 1S85, 

"“dhln“dtt%^^^ North-Western Provinces 

Processen-Verbaal, 1882-83. 

Jaarboekj 1882. 

'^XV^r "" Afd Natuurkunde. Tweede Reeks. Volume 

Rainfall in the East Indian Archipelago, 5th year, 1883. 

Grdsste Niederschlagsmengen in Deutschland. 

“1:, oieteorogiscben Beobach- 

-Srpto i88a. with five 

Bombay fo^ i^s^wift appenScra”^ Commissioner for the Government :of 
Bombay Gazetteer, Vols. VIII, XXI, XXII & XXIII. 

Di.- 

O'””"!”- HoiUd. 

Vade-Mecum de I’Astronome. 

Observations m^t^orologiques i 
gique et des Pays Has, Quat 

Annuairede I’observatoire Royal de Bruxelles, 18S2, 1883, 1884. 

Review of the meteorological services in Europe. 

Civil Estimates, 1884-85. 

Records, Vol. XVII, parts a and 44 Vol. XVIII, part 1. 

Memoirs, Vol. XXI, parts i and 2. 

Report on the Internal Trade of Bengal for the year .883.84. 
'^fo^th^yt'rfsIsSt^'’^'^'^®”^^ Sikkim and Bhutar 

ending” 3mfofMarc^“i8“' the Royal Society for the yea. 

Progress Report of the Forest Administration in Ajmere-Merwara for .8^ 

Journal of Indian Art, No. 2. 

'^^l^aiSd ilb'*” “““ ‘^hen on the 17th February 1881, Vols. 

Company’s 


Jquett te^Pays internationales de la Bel 
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Presentations to the Library from the ist April 1884 to the ^ist March 188^ — continued. 


1 

Place. 

Donors. 

Title of Work. 


/ 

Report on the condition and proceedings of the Government Observatory, 
Colaba, for the year ending 30th June 1884. ’ 



Note on the Census of British India in i88i. 

/ 

* Government of India, Revenue and/ 
Agricultural Department, 

Return of the storms which have visited the British Islands between 1st 
January 1874 and 31st December 1883, and of which no warning has been 
issued from the Meteorological Office, London, with a notice of the quarter 
from which each unwarned storm has reached the coast. 

Administration Report upon the Madras Observatory for 1883. 



Report of the Indian Famine Commission, Appendix, Vol. Ill, Chap. 1 . 

Civil Travelling Allowance Code, Second Edition. 


\ 

Report on the Mysore Census of 1881. 

Chtcmrk^contd* . 

Henry F. Blanford . . *1 

Remarks on the autographic trace of the Calcutta barograph from the 26th 
to 30th August 1883. 

The Theory of the Winter Rains of Northern India. 


Meteorological Office, Bengal 

Report on the Administration of Bengal, 1883-84. 


/ 

Tenth Annual Report of the Sanitary Commissioner with the Government of 
India for 1873. 


Sanitary Commissioner with the/ 
Government of India. \ 

Twentieth Annual Report of the Sanitary Commissioner with the Government 
of India for 1883. 


( 

Cholera : What can the State do to prevent it ? 


St. Xavier’s College Observatory . 

Meteorological observations taken at the St. Xavier’s College Observatory, 
January to June 1884. 


^ Surveyor General of India 

General Report on the Operations of the Survey of India Department during 
1882-83. 

Cape of Good Hope . 

Meteorological Commission . 

Report of the Meteorological Commission for the year 1883. 

Carlsruhe 

Bureau fiir Meteorologie und Hydro 
graphic. 

- Jahres-Bericht des Centralbureaus fllr Meteorologie und Hydrographic im 
Grossherzogthum Baden nebst den Ergebnissen der meteorologischen 
Beobachtungen und der Wasserstandsaufzeichnungen am Rhein und an 
seinen grOssern Nebenffiissen fiir das Jahr, 1883. 


( 

Jahrbuch^ 1883, 

Chemnitz 

Royal Meteorological Institute < 

Decaden Berichte, 1883. 

Wetterbericht, 1883, July 22nd to December 31st. 

Christiana 

Norske Meteorologiske Institut 

Jahrbuch des Norwegischen Meteorologischen Instituts flir 1883. 

Colombo . 

Surveyor General of Ceylon . 

The Meteorology of Ceylon in 1882 and 1883, and average results from 1869. 

{ 

Copenhagen . 

Institut M4t4orologique Danois -j 

1 

Bulletin m^t^orologlque du Nord. February 1884 to January 1885. 

. Resum6 des travaux de PexpiSdition polaire Danoise Internationale. 

( 

L Royal Danish Academy of Sciences 

Oversigt No. 3 of 1883; No. i of 1884. 


/ 

' Boletin de la Academia Nacional de Ciencias en Cordoba (Republica Argen- 
tina) Tomo VI, Tomo VII Entrega i*^ and 2*. 

La variabilidad interdiurna de la temperatura en algunos puntos de la republica 
Argentina de America del sud en general, parts I and II. 

Cordoba . 

National Academy of Science . / 

Ideas sobre una exploracion sistematica del cHma de la provincia de Cordoba 
sin instruments. 



Actas de la Academia Nacional de Ciencias en Cordoba Tome V, Entrege 
primera. 



enervations m^teorologiques faites a Cordoba (Republique Argentine) 

^ pendant Fannie 1883. 

< 

( The Editor . 

The Indian Forester, Vol. X, Nos. 4 to 125 Vol, XI, Nos. i to 3. 

Dehra Dun . * 

j Trigonometrical Branch, Survey of 
( India. 

Synopsis of the results of the operations of the Great Trigonometrical Survey 
of India, Vdls. XVII to XXL 

Detroit, Mich 

. The Publishers . . . 

The American Meteorological Journal, Vol. I, No. I. 


N 
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Presentations to the IJhr ary from the ist April 1884 to the 31st March /(S’.Jj— continued. 


Place. 


Dor PAT 

Edinburgh 
Goa . 
Greenwich 


Hamburgh 


Havanna . 


Hongkong 


Jeypore . 
Kew 

Lahore 


London 


Donors. 


Title of Work. 


•/ 


Meteorological Observatory , 

Scottish Meteorological Society 

Royal Observatory . . , 

Royal Observatory 

Deutsche Meteorologische Gessell- 
schaft. 


Deutsche Seewarte 

Dr. A. Von Danckelman 
Dr. W. Koppen , . 

Real Collegio de Belen , 

/I 


Government Astronomer 


Superintendent of Raj Dispensaries 
G. M. Whipple . . . . 

Kew Committee of the Royal So- 
ciety. 

Meteorological Office . 

G. J. Symons, Esq. 

Hon’ble Ralph Abercrombv. C 

F.R.M.S, 1 




Meteorological Office 


angestellt in Dorpat im Jahre . S77 and Jahren 

Journal, 3rd series, No. i. 

Observacoes Meteorologicas de Goa 2nd semestere do Anno de 1881, 
Greenwich magnetical and meteorological observations for 1882. 

I Meteorologische Zeltschrift, January 1884 to January 1885. 

Wetterbericht, Vol. IX, Nos. 61 to 336; Vol. X, Nos. i to 59. 

I September to December .SSjand Jahre, 

Archiv der Deutschen Seewarte Jahr. IV, i88i. 

Meteorologische Beobachtungen in Deutschland 1879 to 1880. 

Memoire siir les observations Mdteorologiques faites a Vivi r„r„ ■ \ 

et sur la dimatologie de la c6te sndOuesl d’AfrigL en cindraf 

^on’l.S:n t JahTelWa!^ ™eteorologischen Abtheilung der Regierung 

Observaciones Magneticas y Meteoroldgicas, Ano 1875. 

Weather Report, January to July 1884. 

Report on the Organization of the Meteorological Service in 
China ” Meteorological Observations, prepared for use in 

Repo^rt on some Magnetical Observations made in October and November 

'^I^Mgkong’;® the Wind at Victoria Peak, 

Report on the Mean Cloudiness of Hongkong. 

Report on the Mean Monthly and Annual Rainfall at Hongkong. 

Notices about Storm Signals in the China Sea. 

Report of the Government Astronomer for 1884. 

In^tmctions for making Meteorological Observations, prepared for use in 

Annual Report of the Jeypore Medical Institutions for 1883. 

Preliminary enquiry into the causes of the variatinnc in fka j- 
black bulb thermometer in vacuo. ''«'at>ons m the readings of the 

Report of the Kew Committee for the year ending 31st October 1SS4. 

Annual Report on the Meteorology of the Punjab for the year 1883-S4. 
Symons’s Monthly Meteorological Magazine, March 1884 to January 18S5. 

The Explanation of certain Weather Prognostics. 

The Reduction of Wind Records. 

Weekly Weather Report, title page for Volume IV (1883). 

» new series, Vol. I, Nos. I to 43. 

Daily Weather Reports, ist July 1883 to 30th June 1884. 

The Monthly Weather Report, January to October 1884. 

A Barometer Manual for the use of Seamen. , 

""‘J 'V. . 876 - Appen, 


Hourly Readings, 1882,' parts II and IIL 
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Presentations to the Library from the ist April 1884 to the 31st March /<y<?j;'-«*-continued. 


Place. 

Donors. 

Title of Work. 

/ 

^ Meteorological Office 

Charts showing the surface temperature of the Atlantic, Indian, and Pacific 
Oceans. 



■ Note on a series of barometrical disturbances which passed over Europe 
between the 27th and the 31st of August 1S83. 


R. H. Scott, F.R.S. . . ^ 

1 Report from H. B. M.^s Consul at Batavia, enclosing extract relating to the 
j volcanic outbursts in the Sunda Straits from the Logbook of S.S*. “Gov- 
ernor General, London.” 



. The Equinoctial Gales : Do they occur in the British Isles^ 

) 

Royal Asiatic Society 

Journal, Volume XVI. 

London— ( 


’ Charter and Bye-laws of the Royal Meteorological Society, 


Royal Meteorological Sotiety 

The Meteorological Record, Nos. u to 14. 

List of Fellows of the Royal Meteorological Society, ist March 1884. 


V 

, Quarterly Journal, new series, Vol. X, Nos. 49 to 52. 


Royal Society . . , . 

Pr^(^^in^s,^ol. XXXV, No. 227; Vol. XXXVI, Nos. 228 to 231; Vol. 

1 

Society of Arts . . . 

Journal, Nos. 1634 to 1685. 

Index to Volumes XXI to XXX (1872 to 1882). 

/ 

Government Astronomer 

Meteorological observations made at the Hon’ble East India Company’s 
Magnetical Observatory at Singapore in 1841 to 1845. 

Madras . . 

Government oJ Madras . ^ 

Annual Administration Reports of the Forest Department (Southern and 
Northern Circles) Madras Presidency, for the year 1SS2-S3. 

Report on the measurement of rates of growth of Casuarina in the Nellorc 
District. 

Magdeburgh . 

Magdeburghischen Zeitung . 

Jahrbuch der meteorologischen Beobachtungen, Jahrg 11 , 1883. 

Manchester . 

Literary and Philosophical Society | 

Proceedings, Vols. XX to XXII. 

Memoirs, 3rd series, Vols. VII and IX. 

Melbourne 

Meteorological Observatory . 

Monthly Record of Results of Observations in Meteorology, Terrestrial Mag- 
netism, &c., taken at the Melbourne Observatory from December 1883 to 
September 1884. 

Mexico 

Central Meteorological Observa-J 
tory. j 

Boletin del ministerio de Fomento de la Republicana Mexicana, Tomo IX, 
Nos. I to 64. 

Magnetical Observations, January to March 1884. 


/ 

Osservazioni meteorologichi esequite negli arlni 1875 e 1883, 

Milan 

R. Osservatorio Astronomico di , 
Brera. 

Sulle variazioni diurne del magnetismo terrestre resultati di osservazioni fatte 
a milano negli anni 1872 e 1S77. 


( 

Teoria degli stromenti ottici con applicazioni ai telescopi ed alia fotografia 
celeste. 

f 

Geographical Society . 

Jahresbericht der Geographischen Gesellschafbin Munchenfur 18S2 and 1883. 

Munich . . J 

Publishers 

Deutsche Rundschau fur Geographie und Statistik, Vol. IV, No. 25 Vol, VI, 
Nos. 7 to 12. 

Sitzungsberichtedermathematisch-physicalischen Classe, 1883, Heft III j 1884, 
Heft I. 

V 

Royal Academy of Sciences . ^ 

Abhandlungen, Vol, XV, part I. 

Franz von Kobell, Eine Denkschrift. 

Gedachtnissrede auf Theodor L. W. von Bischoffi. 

Sugar cultivation in the Central Provincesi 

Nagpur . 

Chie^ Commissioner, Central Pro-< 
vinces. j 

Report on the Nagpur experimental farm in the Central Provinces for the 
year 1883-84. 

Report on the Trade and Resources of the Central Provinces for 1S83-84. 

Report on the Road side arboriculture in the Central Provinces for the year 
ending 31st March 1 8S4. 


N I 
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Presentations to the Library from the ist April 1884 to the ^ist March 188$ — conlimu'd. 


Title of Work. 


Nagpur—cow^c?. 


New Haven 


New York 


Oxford . 


. Chief Commissioner, Central Pro- j SeptembeffS"™" 
vinces. 

\ Third Wheat Forecast of the Central Provinces, 

* ^^Sdence^* Academy of Arts and Transactions of the Connecticut Academy of Arts and Sciences, Vol VIj, 

. Meteorological Observatory. . Abstract of registers from self-recordin^>^ instruments, December uS8 1 to 

November 1884. 

. Radchffe Observatory . . . R^ults of the meteorological observations made at the Radcliffe Obse rvatorv 

Oxford, in the year 1881. 


1 Academy of Sciences 


Mission Scientifique du cap Horn 1882-S3, Rapports prdlirainaircs. 


Perth ( Western 
Australia). 


Philadelphia. , Franklin Institute . 

Prague , * . Imperial Observatory 

Rio de Janeiro . Imperial Observatory 


Santiago . 


Singapore 


St. Petersburgh 


Syracuse 


Tasmania , 


Toronto 


C Bulletin International, Vol. KXXVIII, Nos. 53 to 366, Vt>I. XXXiX 
Bureau Central M^tdorologique dej TJos. i 57. ^ 

France, ^ 

( j Mdtdorologique dc France AniuSe iSHi, parte I, 
^ Meteorological Society of France . Annuaire, November 1883 to March 1SS4. 

Surveyor General . . . . Western Australia Meteorological Report for 1882. 

*^servatorf Magnetical Ob- Curves, April 1879 to December 18S0. 

Franklin Institute . . . • Journal, February 1883 and March 18S4 to February iSS,?. 

Imperial Observatory . . . Astronomische, magnetische und meteorologhsche Bcobiichti.nrvr. an der 

K. K. Sternwarte zu, Prag. m Jahre 1883. u«9.u> an «ei 

Imperial Observatory . . 1 miSWorologique, September 1881 to Ni.vembcr 1K83. 

( Annales, Tomo 11. 

Observatoire Nacional . . . Observaciones Meteorologicas, .S73 to i8St . 

'XooV^rnS^nt of Into"!*' , Administration in British India for 1883-83. 

Xenfs. Straits Settle- Straits Settlements Meteorological Returns, .883, 


Stonyhurst * ^ Reverend S. J. Perry, F.R.S, 




Pi,,*.! c.„w 0b„„.h., J 


( Repertorium fur Meteorologie, BandVIII. 

International Polar Commission . Communications from the International Polar Commission, iiarts 5 and 6. 

New Double Stars, H. C. Russell. 

V Geography and Climate of New South Wales 

Royal Society of Tasmania . j Society of Tasmania for the ykr .883. 

( Papers and Proceedings of the Royal Society of Tasmania f„ ,883. 

S Meteorologcal observations recorded at a 

■" °~*'> “■* "»>% .=.» b, 

University . . . . . Measurement of the force of gravity. 

M , , - , 

Meteorological OfHce . . General Meteorological Registerfor .884. ' 
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Presentations to the Library from the ist April 1884 to the st March 188 8 concluded. 


Title of Work. 


yiENNA 


ViZAGAPATAM 


Washington 


Observatory 


/ Bolletino dell^ osservatorio della regia universita di Torino, 1883. 

Effemeride del sole, della Luna e dei principali Pianeti calcolati per Torino in 
tempo medio civile di Roma per I’anno, 1884 and 1S85. 

Nuovo Materiale Scientifico e prime osservazioni con Anelli micrometrici 
air osservatorio di Torino. 

\ Prime Osservazioni con Anelli micrometrici alP osservatorio di Torino, 


Observatoire M^teorologique de Bulletin mensuel, Vol. XV, Ann^e 1883. 
P universite. 

Dr. J. Hann .... Zeltschrift der oesterr Meteor. Gesellsct 


K. K. Central-Anstalt fur Mete- 
orologie und Erdmagnetismus, 


Dr. J. Hann .... Zeltschrift der oesterr Meteor. Gesellschaft, Band XIX, April to December 

18S4; Band XX January and February 1885. 

Dr. J. M. Pernter . . . Beitrag zu den Windverhiiltnissen in hoheren Luftschichten. 

i internationaler telegraphischer Wetterbericht, Vol. VI 11 , Nos. 42 to 366, 
Vol. IX, Nos. I to 41. 

Jahrbucher Neue Folge, Band XVII, Jahrg 1880; Band XVIII, Jahrg 1881 • 
Band XIX, Jahrg i‘8S2, Erster Theil. 

U..U Anleitung zur Ausfahrung meteorologischer Beobachtungen an stationen 11 

* und III Ordnung* 

Jelineks Anleitung zur Ausfulirung meteorologischen Beobachtungen nebst 
y einer Sammlung von Hilfstafeln. 

K. K. Geologischen Reichsanstalt . Verhandlungen, Nos. i to i8 of 18845 Nos. i and 2 of 18S5. 

A. V.^Nursingrow, Esq., F.R.A.S., Results of Meteorological Observations taken at the G. V. Juggarow’s Ob- 
F.R.G.S. servatory, Vizagapatarn, during 1SS3. 

/ International meteorological observations, ist January 1S82 to 30th June 
1883. 

Bulletin of International Meteorology, Summary, January to December 1883, 
Monthly Weather Review, February 1883 to December 1884. 


Chief Signal Office 


Philosophical Society 
Professor E. Loomis 

Smithsonian Institution. 

United States Geological Survey 


United States Naval Observatory 


Wellington (New 
Zealand.) 


W. Upton 


Meteorological Office 


Zi-Ka-wei 4 Magnetical and Meteorological 

i Observatory. 


Swiss Meteorological Institute 


Memoranda on International Scientific Co-operation in Meteorology, Mag- 
netism, &c. 

The use of the Spectroscope in Meteorological Observations. 

Report of the Chief Signal Officer, U. S. A. War Department, for 1870 to 
1882. 

Professional papers of the Chief Signal Office, Nos. VIII to XII and XIV. 

Bulletin of the Philosophical Society of Washington, Vols. IV to VI. 

Contributions to Meteorology, 20th paper. Reduction of barometric obser- 
vations to sea-level. 

Smithsonian Report for 1881 and 1SS2. 

Second Annual Report of the United States Geological Survey for 1880-81. 

Meteorological observations made at the United States Naval Observatory 
during the year 1880, 

Report of the Superintendent of the United States Naval Observatory for 
the year ending 31st October 1884. 

Report of observations made on the expedition to Caroline Island to observe 
the total solar eclipse of 6th May 1883, 

Abstract of Meteorological Observations, New Zealand, for the quarters ending 
31st December 18S3, 31st March and 31st June 1884. 

Statistics of New Zealand, 1883 (Meteorology). 

Meteorological Report, 1883, including returns for 1S80, i88i, 1882 and 
averages for previous years. 

Bulletin Mensuel, July 1883 to March 1884, and year 1883. 

Les typhoons des mois de Juillet et A6ut 1882. 

The typhoons of 1882. 

Schweizerische Meteorologische Beobachtungen, 1880 to 18S2 and 1884. 
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Purchases for the Library. 

American Journal of Science, March 1884 to February 1885. 

Annalen der Physik und Chemie, Nos. 4 to 12 of 1884; and Nos. i and 2 of 1885. 

Cartes Syixoptiques Journalieres du temps, le Nord de I’Atlantique et une partie des continents avoisinants ; publiH's par 
Uinstitut Meteorologique Danois et le Deutsche Seewarte^ ler treraestre, December 1880 to February 18H1, 2mh’ 
trimestri, March to May 1881 ,• sine triraestre, Juin to, Aout 1881. 

ComptesRendusdePAcademie des Sciences, Tome XCVir I, Nos. 9 to 265 Tome XCIX; Tome C, Nos. i to 8; ;md 
Tables for Tomes XCVII and XCVIU. 

Deutsche Rundschau fiir Geographie und Statistik, Vol, VII, Nos. i to 6. 

Dictionary of Chemistry, Vols. I to VIII. 

Electricity and Mag-netism— Jenkin. 

Encycldpoedia Britannica, Vols. XVI and XVII, 

Handbuch der Klimatologie — Hann. 

Heat— P. G. Tait. 

Instructions for testing lines, batteries and instruments, and guide to the technical arrangement of Telegraph Oftii'es 
India, Vols. I and 11 . 

Joule’s Scientific papers, Volume I. 

Ea Nature, Nos. 563 to 614. 

Nature, NoS. 750 to 801. 

Nature of Light— G. G. Stokes. 

Papers on Electrostatics and Magnetism— Sir W. Thomson. 

Philosophical Magazine, March 1884 to February 1885. 

Repertorium der Deutschen meteorologie — Heilman. 

Report of the British Association for the Advancement of Science for 1883. 

Roorkee Hydraulic Experiments, Volumes I to III. ' 

Sound — Tyndall. 

Text Book on the Principles of Physics — A. Daniel. 
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REPORT 


ON 

THE ADMINISTRATION 

OF THE 

METEOROLOGICAL DEPARTMENT OF THE GOVERNMENT OF INDIA 


IN 

1885 - 86 . 


PART L— GENERAL. 

In accordance with the practice of recent years, I preface the report on the detailed 
administration of the department, with a notice of some of the more important subjects to 
which attention has been directed during the past year. 

Actinometric Observations. — In the reports for three previous years, I have 
recounted the history of my endeavours to obtain more exact measures of the solar 
heat than had been practicable in the atmosphere of either Europe or India. With 
that object. Sergeant Rowland, who had been selected and sent out by the Secretary of 
State in 1882, after undergoing a thorough training at Dehra under the direction of 
Mr. J. B. N. Hennessey, was despatched to Leh in October 1883, together with a trained 
assistant. In last year’s report, I had to relate how, owing to the adverse conditions of 
the climate, the results had fallen far short of our hopes and expectations, and I gave a 
tabular return of these results, amounting up to the end of March 1885, to 52 complete 
and 64 incomplete ordinary daily series of observations, and 6 complete and 14 incomplete 
long series. 

The observers remained at Leh, continuing their work until the beginning of October 
1885, and during the further interval of six months, obtained the following additions to 
their previous registers : — 


Months. 

Daily 

complete. 

Series 

incomplete. 

Long 

complete. 

Series 

incoinplete. 

April 1885 

... 

2 



May 

• •• 

I 



June „ 

3 

5 


I 

July 

5 

9 

I 

... 

August „ . . . . .... 


9 

«•« 

, 

September 1885 

... 

5 

... 

... 

Total of six months 

8 

31 

I 

I 

„ previous 17 months . 

52 

64 

6 

14 

i, whole period . 

60 

95 

7 

15 
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The complete series of the final six months fell therefore considerably short even of 
the previous average, and it would obviously have been useless to prolong the experience. 
Sergeant Rowland and his assistant were therefore instructed to withdraw from Leh, at 
the end of the season, in time to ensure their reaching India before the closing of the 
passes. They left accordingly on the 3rd October and reported their arrival at Dehra on 
the 9th November, bringing back their instrumental equipment, which was then made 
over to the charge of Colonel Haig, Deputy Surveyor General in charge of the Dehra 
Office. 

The instruments were in excellent order, and will be available for future work. Under 
the sanction of the Government, the services of Sergeant Rowland have been transferred 
to the Survey Department to carry on the work of solar photography, with the large 
heliographs provided for this purpose at Dehra. The assistant, Mr. H. Shaw, has been 
since employed carrying on the actinometric observations at Dehra and Mussooree, also 
under the direction of Colonel Haig. It is probable, judging from Mr. Hennessey’s former 
experience, that, notwithstanding the lower elevation of this station and Mussooree, they 
will be found at least as well fitted for the work as Leh, while they offer far superior 
advantages in point of climate and accessibility. 

The results of the 23 months’ work at Leh have been sent home to the Solar 
Physics Committee for examination and discussion, copies being retained in this country. 
It may be hoped that, notwithstanding that they fall far short of what had been expected, 
they may still be found to yield information of inuch value. I have every reason to 
believe that they have been taken with the greatest care and attention to accuracy, in 
accordance with the elaborate system devised by Mr. Hennessey, and that all has been 
accomplished that could be accomplished by careful training, and assiduous devotion to 
the Work on the part of the observers. Of their conduct during their two years’ residence 
in Leh, I cannot give a better idea than to quote from the certificates forwarded by Sir 
Oliver St. John, Her Majesty’s Resident in Kashmir, with the request that their excellent 
conduct may be brought to the notice of the Government of India. The Wazir of Ladak, 
Radha Kishen, writes to Sir 0 . St. John : “ During two years of their stay here, for the 

greatest part of which their immediate superior, the British Joint Commissioner, was away, 
they always conducted themselves to my entire satisfaction .... They leave this 

country with thy best wishes, and I hope that their good conduct and hard work in such a 
severe country as Ladak, where they have spent two winters continuously, will be the 
means of their advancement in their future employment.” And Mr. Ney Elias, the British 
Joint Commissioner, observes ; “ I cannot leave this Agency without recording my good 

opinion of Sergeant Rowland . . . , For several months, during the absence of the 

Political Agent, he has carried on the current duties of the Agency Office. The way in 
which he has conducted himself throughout has been most creditable . . . . He has 

done his own duty, has got on well with the native officials and people of the country, and 
might be trusted to act with judgment and good sense in any independent poskion'in a 

foreign country .... I hope his good services and admirable conduct will be duly 
recognised by the authorities at home.” 

Sunshine Records.-— During the past year, instruments for recording the duration 
of sunshine have been furnished to Lahore and Nagpur, making, with those already 
provided with them in previous years, five stations at which this important meteorological 
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element is now the subject of regular registration. The other stations are Calcutta, 
Allahabad and Jeypore, where these records are now available for the following periods : — 

Allahabad .... since April 1882. 

Calcutta . . . . „ January 1883. 

Jeypore . . . . „ February 1884. 

I offered in March last to supply an instrument to the Colaba Observatory, Bombay, 
but it has been declined by the Superintendent. It has therefore been sent to the 
Meteorological Reporter for Western India, whose office is situated at the Observatory, 
with instructions to obtain a regular register by its means. 

Ground Temperature.— A set of thermometers for registering the temperature 
of the ground, at the surface and at different depths of a few feet, (within the zone subject 
to an annual oscillation of temperature) has been furnished during the past year to 
Lahore. Observations of this kind have now been recorded under a similar arrangement 
for some years at Calcutta, Allahabad, Dehra and Jeypore, viz.-.— 


Calcutta (Alipore) 

Allahabad 

Dehra 

Jeypore 

Lahore 


since April 1878. 

„ May 1880. 

„ June 1881. 

„ August 1881 
„ August 1885. 


These registers testify uniformly to the fact that, the ground is on an average from 
3 to 5 degrees warmer than the air ; the difference varying, however, with the time of year 
and also with the depth. It varies moreover, in some small degree, from year to year 
according, as would appear, to the relative prevalence of sunshine and rain. It appears 
that the ground acts as a store-house of solar heat, which penetrates to a depth the 
limits of which are not yet ascertained in India, and is gradually given out again to the 
superincumbent air. At Calcutta, the registers have established the important fact that, 
the temperature of the alluvial soil increases rapidly downwards, (at the rate of about 1° in 
3 feet for the first few feet) indicating the existence of a permanent source of heat within 
a short distance of the surface. This source is probably to be found in a layer or layers 
of decomposing organic matter, sometimes reached in deep excavations for tanks, &c. 

As the result of a long series of observations on the temperature of the rock of Cal- 
ton Hill, Edinburgh, it has been thought probable that the variations of the ground tem- 
perature, from year to year, would serve as an indication of those of the solar heat. This, 
however, seems very doubtful. It is evident that the ground temperature is largely modi- 
fied by rain and its subsequent evaporation, and it is unlikely that a much smaller tem- 
perature variation, arising from the assumed variability of the solar radiation, would be 
discoverable in the registers of any moderate period. 

First class Observatories. — There have been hitherto only three observatories 
in India, fully equipped with autographic instruments, for furnishing either a continuous 
register, or one repeated at short (ten minutes’) intervals. These were the Government 
observatories at Calcutta (Alipore) and Bombay, and the Maharajah’s observatory at Jey- 
pore. During the past year, a fourth has been established at Allahabad, and a portion 
of the instruments for a fifth at Lahore, were received shortly after the close of the year, 
a suitable building having been already provided, 

The new Allahabad Observatory is situated in the large open space known as the 
Chatham lines — a site admirably fitted for the purpose. The building has been erected for 

B 2 
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the accommodation of the observatory and the Meteorological Reporter’s Office at an esti- 
mated cost of R 1 3,000 and is therefore especially adapted to the proper exposure and 
working of the instruments. The autographic instruments consist of a Van Rysselberghe’s 
meteorograph (the duplicate of that at Jeypore). It is worked by clock-work and electri- 
city, and records at intervals of lo minutes, the readings of the barometer, the wet and dry 
bulb thermometers, the duration of the wind, and also the distance travelled by the wind 
and the amount of rain that may have fallen in the previous ten minutes. All these are 
engraved on a zinc plate, graduated by the instrument while in the act of recording the 
reading, which, after removal from the instmment, is etched, and may then be printed 
from, and made to furnish any required number of copies of the register. 

The instrument was set up and began to work in the beginning of March 1886. It 
will take some little time to accustom the observatory staff to the management of this 
new, soniewhat complex and delicate instmment, and hitherto there have been occasional 
interruptions in its working. With increased experience and under Mr. Hill’s guidance, 
it may be confidently expected that all difficulties will be eventually surmounted. 

^ The similar meteorograph which was originally intended for the Lahore Observatory 
having been disposed of to the Maharajah of Jeypore, it has not been thought desirable 
to obtain another for Lahore, where the difficulty of adjusting and managing it would 
have been much greater. And therefore a set of self-recording instruments will be sup- 
plied, which are simple in principle, independent in their.action, and which register mechani- 
cally. ^ Those for recording the atmospheric pressure, temperature and humidity, are the 
invention of Dr. Draper, and are similar to those which have long been in use in the New 
York Observatory. Those for rainfall and wind registration are the invention of Mr. 
Beckley and similar to those used at Kew and also at the Alipore Observatory in Cal- 
cutta. These latter are already in India. ^ 

The removal of the Lahore Observatory from the Mayo Hospital to a building nearly 
4 miles distant on the outskirts of Anarkalli, at the beginning of 1885, necessitated that 
observations should be recorded simultaneously at the old and new sites, sufficiently long 
to show what change in the apparent normal or average temperature, humidity, &c., 
of Lahore has been caused by the removal. These observations were carried on during 
1885, and will be continued up to the end of 1886. There will then be two entire years’ 
registers available for comparison, and these should suffice to show what corrections 

must be applied to the registers of past years to render them comparable with those of 
the present and future years. 


Raineaix STATISTICS.-Some further additions of iutportance have been made, 
Central Officr*^ ‘■'“smitting regular returns of the rainfall to the 

Most of these are due lo the extension of rainfall registration in Raiputana throush 
the exertrons of Dn Headley, Residency Surgeon at Jeypore ; and some are of especll 
value, as representing the arid region of Western Rajpulana, which, but a few years Lee 

was an almost complete blank on the charts of recorded rainfall. The following are thf 

newly-established stations luuowing are tne 


Bandikui. 

Lalsot. 

Siwai Madhopur. 
Mai para. 


Jhunjhna. 

Sri Madhopur. 
Sikar. 

Khetrl 



Another important addition is that of Kelat in Beluchistan, and a third that of Pedong 
in Bhotan. 

Including observatories, rainfall registers are now received from 484 stations in India 
and its dependencies, including Ceylon and other islands. 

Snowfall Reports. — Reports of the snowfall on the mountains of the north-west- 
ern and northern frontiers were received during the spring of 1885 from the following 
officers : — 


The Deputy Commissioner of Banau. 

„ „ „ D era Ismail Khan. 

„ Kohat. 

„ Political Agent, Khyber. 

„ Assistant Commissioner of Ensufzye. 

„ Deputy Commissioner of Peshawar. 

,, „ „ Rawalpindi. 

„ „ „ ICangra. 


The Assistant Commissioner of Kulu. 

„ Revd. A. W. Heyde, Kailang, Lahoul. 
„ Collector of Kumaon. 

3 , Assistant Commissioner of Garhwal. 

„ Civil Sui“geoii of Mussooree. 

„ Deputy Commissioner of Darjeeling. 

„ „ „ Kamrup. 

„ „ „ Darang. 


In many of the reports there was a considerable improvement on those of the preceding 
year, and those of the Deputy Commissioner of Kohat, the Assistant Commissioner of 
Kulu, and one or two others gave much useful information, collected from travellers 
and traders, as to the depth of snow on the passes and hills beyond the frontier. The 
Reverend A. W. Heyde’s reports are also especially valuable as those of an intelligent 
observer, resident for many years in the inner Himalaya. 

During the present cold weather and spring, reports have been received regularly 
from the same officers. 

Forecast of the Mon so oh. — An attempt to estimate the prospects of the mon- 
soon rains, based on the results of the snowfall reports and the general character 
of the winds and pressure distribution in the period immediately antecedent to the 
rainy season, has been made in each of the last two or three years. In 1885, the indi- 
cations on which this forecast was Based, were of a more pronounced character than 
in either of the previous years, and the prediction which they seemed to justify, vi^., that 
the influx of the monsoon rains, on the west coast and in Southern and Western India 
generally, would be retarded, was so amply borne out by the subsequent history of the 
season, that my confidence in the general validity of the method has been very much 
strengthened. 

In a memorandum, dated 21st May, it was reported that " the snowfall on the Hima- 
laya appears to have been universally heavy during the past season, and it has received 
continual additions up to the present time.;” that “the unusual weather of April and May 
had made large additions to the snows of the North-West Himalaya, preserving thick 
snow-beds down to 11,000 feet, even on the outermost hills, and mantling the higher 
ranges with an unbroken sheet of snow." From Kailang in Lahoul, the Reverend A. W. 
Heyde had written on the 4th May : “ This is a very extraordinary spring, cold and exceed- 
ingly wet for Lahoul. On the northern slopes the fields are still covered with about if feet 
of snow at this moment, which is altogether unusual for this part of Lahoul,” See. It was 
pointed out that the weather in the Punjab and, in a minor degree, all over Western India, 
had been unusually cool, and the barometer persistently high ; that “ owing to the cool- 
ness, the excess of pressure has been much greater on the plains than on the mountains ; 
and greater in North-Western India, than to the east and south;” “more or less, the 
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pressure has been above the average all over India, and although subject to marked 
oscillations, the average remains unusually high.’^ 

“Under such circumstances as these, west and north-west winds are always very 
prevalent in North-Western and Western India, and this has been the case during the 
present month (May). In some years they are most persistent in Northern India, blow- 
ing down the Gangetic plain and across Rajputana and Central India towards Bengal and 
nssa. In other years they blow more steadily down the western side of the peninsula in 
he Konkan and Western Deccan. The latter appears to be the case in the present year. 
• . . . Coming from a cool region, where there is little evaporation, these winds are 

always diy, and in proportion as they prevail, to the exclusion of the ordinary monsoon from 
equatorial seas, so is the season dry or wet .... Any condition that unduly 
raises the barometric pressure in North-Western India and on the Himalayas, and in 
Afghanistan and Beluchistan, favours the north-west winds. And since rain on the plains 
and unusual snow on the hills keep the air cool and heavy, they afford such a condition. 

But, if this depends on the extent of the Himalayan snows alone, it is not very lasting 
although It may operate for some weeks.” ^ 

ihA principles on which the forecast was based 

conclusion was put forward in the following terms ^ 

and !n the west coast 

of thP generally, is likely to be retarded, and it is this branch 

Wpat greater part of the rainfall to the peninsula. Central and 

Western India. But m 1876, 1877 and the earlier part of 1878, the barometer was high 

I yet unknown • and this 

undoubtedly was one cause of the severe droughts of those years . ’ As far as 

Tnrorthfrsf ^ -^-^-tion of the 

,• conditions remain as at present, there is no reason to anticipate any retarda 

ira°iuto”rTtv" P«=“*. for form- 

oUndia ®and thlt , “ ‘h' weather phases 

_ , nd that as the north-west winds seem at present to hold down the west of the 

.her.i;\tirre:eX:ir^^^ 

In the weather summary for June it is stated that the rainfall “ has been distinguished 

I 2tW ^ "k "i!" the fall has been 

Hnl 7®^^ted. In Bombay itself, the hurst of rain which usually characterizes the set- 

g m of the monsoon on the Konkan coast has not occurred during the month and the 
r rSe Malabfr i “d taker to the southed, 

of moisture ^stms Tha T* ‘a a '’““S''* “P 

thA .+ t- ’ V 7 ^ deposited only on the western face of the Ghits and 

the stattous on Ute Deccan and Hyderabad show a great deScieacy of The 
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weather in the Berars, Khaadesh and Gu2erat has been similar to that preyailing in the 
Konkan, the winds haying been unusually dry.” 

In Bengal^ “ on the i6th, a small depression was formed over the Sunderbuns; and 
as this little disturbance travelled, first westward and subsequently north-westward, the 
rains extended up the Gangetic plain, and by the 24th has set in over the greater part of 
the North-West Proyinces, On the 26th, a second depression was formed oyer the 
Sunderbuns, and this disturbance travelling westward in its turn, fairly established 
the rains over the North-Western Provinces and as far west as Delhi and the east of the 
Punjab.” 

In the report for July it is stated “heavy rain fell at Mangalore on the ist. This 
proved to be the beginning of a burst of rather heavy rain on the west coast, lasting until 
the 9th and spreading northward as far as Ratnagiri, wdthout however reaching Bombay,” 

. . . On the 1 7th, a fall of six inches occurred at Bombay, and larger amounts on the 

neighbouring hills. This was the first downpour of the season on the Konkan coast, and 
resulted in extensive floods in the neighbourhood of Bombay .... In the eastern and 
central parts of the peninsula, the normal westerly winds appear to have been exceptionally 
dry ,• and Mysore, Bellary and the Carnatic had even less than the small average rainfall. 
Further north, in the Northern Circars, Orissa, Chutia Nagpur and Lower Bengal, there 
has been a slight deficiency ; but in Assam, Cachar, Northern Bengal and over the whole 

of the North-Western Provinces and Oudh, the rainfall has been excessive .... The 

figures for the season, up to date, show that the rains have been unfavourable in two regions— 
one includes the Konkan, Khandesh, and the Bombay Deccan, where the amount of rain- 
fall for the two months, June and July, has been only from i to i the average amount, 
and the other the Punjab. In all other parts of the country the seasonal average has 
been fairly well maintained. 

In August “ during the first ten days the rainfall on the west coast was insignificant ; 
but on the 1 2th it became heavier, . . . and during the week following, heavy showers 

fell at the majority of the peninsular stations,” In the region under the influence of the 
Bengal branch of the monsoon, the weather was practically the same as in the preceding 
month. 

From these reports, the general tenor of which is fully borne out by , the more abun- 
dant data since received, it appears that the terms of the forecast made on the 21st May 
were very amply justified by the results. 

True character of the Monsoons. — Any successful attempt to forecast the 
prospects of the monsoon, or even to give a rational explanation of the variations which it 
has manifested, must be based on a true conception of its normal characters and its real 
nature. The description of the summer monsoon, which appears in most treatises on the 
subject, and which therefore represents the ideas most prevalent among well-informed 
persons, may be summarized somewhat as follows : — 

The summer monsoon is regarded as an anomalous diversion of the south-east trade 
wind of the South Indian Ocean. Owing to the high temperature developed in the continent 
of Asia in the early summer months, and the consequent lowering of the atmospheric 
pressure, instead of a trade wind setting from the northern tropic towards the equator, 

1 The average date for the setting ia of the rains in Bengal is the isth June. At Bombay it is usually estimated a 
few days earlier. 
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as is the case in the Atlantic and Pacific Oceans, the south-eastern trade of the South 
Indian Ocean is prolonged across the equator and drawn onwards to Southern Asia as 
the south-west monsoon. This wind is saturated with vapour taken up from the expanse 
of sea over which it has passed, and the vapour is discharged as rain on India, the Malay 
Peninsula and China, in the rainfall of the summer monsoon. 

This view, while true as a first rough sketch of the facts, is in a certain measure 
erroneous ; firstly, as an over-statement of fact, and secondly, regarded from another point 
of view, it is defective, inasmuch as it leaves unexplained the existence of a rainless or 
almost rainless region in Western India, and on the coast of Beluchistan; and also it 
affords no means of accounting for such vicissitudes of the monsoon rainfall as charac- 
terized the past year, and in a far more intense degree the year 1876. 

^ In the first place, it is an over-statement of fact. The wind charts of the North 
Indian Ocean, now in course of preparation, show that the south-east trade, does not, as a 
rule, blow across the equator, and, changing its course from south-east to south and finally 
to-south-west, pass gradually into a south-west monsoon. That it does occasionally do so 
IS unquestionable, but such is rather the exception than the rule. A rainy belt in the 
neighbourhood of the equator exists throughout the year, which is fed by the south-east 
trades. In this belt, the winds are very variable, blowing from all quarters, from west-north- 
west round to south ; and it is only some 6° to the north of the equator that the monsoon 
IS established as a comparatively steady current of wind. The monsoon therefore, (in so 
far as it is a south-'west monsoon,) is drawn from a reservoir of air over the equatorial zone, 
fed by the south-east trades, but it is not the south-east trade wind simply diverted from its 
former course. And the distinction is an important one. 

Moreover, the Indian summer monsoon is not simply a south-ivesf monsoon; and herein 
the prevalent view is defective in an important particular. On the Arabian Sea, and espe- 
cia y beyond the tropic, the winds are as frequently west as south-west and not infre- 
quently north-west, and this is also the case on the west coast of India. The less south- 
erly or the more northerly the wind, the finer is the weather, and the smaller the rainfall 
of the Bombay Presidency.^ The explanation of these facts is that, at certain times a 
considerable portion of the air which enters into the western branch of the monsoon is not 
drawn from equatorial regions at all, but from the dry coasts or still drier plains and 
mountains to the north. In all years, in the summer season, this dry air furnishes the 
greater part of the winds of the Lower Indus Valley and Western Rajputana, and hence 
the rainlessness of this portion of Western India. And according to the variation of 
atmospheric pressure over the continent of Asia, so does it enter in larger or smaller 
proportion into the wind current which sweeps the northern half of the Arabian Sea 
Detcan'*"'^^ drought, either temporary or prolonged, to Guzerat, Khandesh or the 

These corrections of the prevalent conception of the character of the summer mon- 
soon have therefore a practical bearing of very considerable importance. The next step 
towards an explanation of the causes of drought and famine will be to ascertain, if possiL 
ble, what circumstances favour and what are adverse to the extended prevalence of the drv 
northerly element of the monsoon. These have been briefly alluded to in the forecast of 
the monsoon of 1885, quoted on a preceding page; there are now very good grounds for 
believing that an unusual extent of snow on the mountain tract of Beluchistan, Afghanis- 
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tan and the North-Western Himalaya favours the dry northerly element of the monsoon. 
But there are also grounds for believing that this cause and therefore its effects are not 
very lasting, and that great droughts, such as those of 1876 and 1877, depend on atmo- 
spheric conditions of much wider prevalence. 

Influence of Forests on Climate. — Forest Observatories . — Sometime before 
Dr. Brandis’s retirement from the office of Inspector General of Forests with the Govern- 
ment of India, he consulted me on the establishment of observatories in connection with 
the forests, with a view to ascertaining the effect of forests, more especially on tempera- 
ture and rainfall. Observations of this kind have been made somewhat extensively in 
Europe, and theworkof Ebermeyer'- on the results of five years’ systematic observations, at 
comparative observatories (within and without the forests) in Bavaria, is a well-known 
standard treatise on the subject. 

As the result of this consultation, the first step taken in the Forest Department was 
to establish an observatory at the Forest School at Dehra-Dun, which should serve as a 
model for the forest observatories and a training school for observers. Arrangements were 
made, by Dr. Warth, for recording temperature, the humidity of the air and the rainfall 
near the ground and also 66 feet above it, and these observations have been carried on 
regularly, from October 1882 up to the present time. 

In July 1884, the first pair of comparative observatories was started at the Forest 
Nursery, Ajmere; they were less complete in plan than the Dehra model, sheds of 
similar pattern being erected under the trees of the forest and in the open ground outside 
the forest ; and readings of the maxinnum, minimum and loh. and i6h. temperatures 
were recorded with thermometers therein exposed, the instruments having been previously 
verified at the Alipore Observatory. In this case, rainfall was recorded only outside the 
forest. 

In August 1885, another pair of observatories, similarly furnished, was established at 
the Mohwa Bir Forest, Ajmere, and from the beginning of the present year (1886) com- 
parative measurements of rainfall have been made both within and without six forests 
in the Ajmere-Merwara reserves. 

In June 1884, comparative observatories were established in the Dun at the Ram- 
garh forest, and in March 1885, a similar pair in the Rajah’s forest, by Mr. Fisher, the 
Director of the Forest School. These are on the same plan as the model observatory at 
the Dehra Forest School; observations of temperature, humidity and rainfall being record- 
ed both near the level of the ground and also at an elevation of 60 feet above it, on a 
structure originally designed and constructed by Dr. Warth. 

The results of these observations, so far, seem to show slightly but appreciably 
higher rainfall in the forest than without. Before, however, this can be accepted as a 
valid generalization, unquestionably a careful enquiry must be made into the possible 
existence of other circumstances affecting the contents of the rain-gauge, besides that 
obvious difference of position, the effects of which is the aim and object of the observa- 
tions to gauge but it is certainly noteworthy that the large majority of the comparative 

' Die Physikalischen Einwirkungen des Waldes auf Laft und Boden. Dr. Ernst Ebermeyer. Wiegaudt; Hempel 
und Paery, Berlin, 1873. 

2 One precaution that I have recommended to the Director of the Forest School is for the ensuing yeau* to exchange 
the gauges and measure-glasses used respectively inside and outside the forest, 

C 
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observations up to the present time seem to point out in the same direction. They are 
as follow : — 


Comparative measurements of rainfall within and without forests. 


RAMGARH FOREST, DEHRA DUN. 








Rain-gauges on ground. 

Rain-gauges 60 feet above ground. 







I 

In forest. 

0 

Outside. 

Difference. 

1-0 

I 

In forest. 

0 

Outside. 

Difference. 

1-0 







Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

June (i6th — 30th) 1884 





4-07 

3-66 

0*41 

3-88 

3-61 

0*27 

July 1884. 






26-46 

25-64 

0-82 

26*44 

24-72 

1-72 

August „ . 






21-74 

21-18 

0-56 

21*23 

1 9' 88 

I '35 

September „ . 






18-78 

17-53 

1-25 

i8*oi 

17.19 

0-82 

October „ . 






0*39 

0*28 

O-II 

0*37 

0*26 

o-ii 

November „ , 






0 

0 

0 

0 

0 

0 

December ,, . 






0 

0 

0 

0 

0 

0 

January 1885 






4-48 

4-20 

0-28 

4-63 

4-56 

0*07 

February „ . 






0-70 

0-85 

—0-15 

0*67 

0*77 

— O-IO 

March „ 






0-39 

0-48 

— 0*09 

0-36 

0*42 

— o*o6 

April „ , 






0*55 ■ 

0-44 

on 

0-50 

0-45 

0*05 

May „ . 






5*99 

5*35 

0-64 

5*79 

5-06 

073 

June „ . 






10-76 

10*31 

o '45 

io-6i 

9*75 

0*86 

July » • 






9-90 

9*81 

0*09 

9*88 

9*27 

0*6 1 

August „ . 






44*91 

44-64 

0*27 

44*45 

43-56 

0*89 

September „ . 






5*51 

6*24 

-“ 0*73 

5*47 

6-o6 

— 0-59 

October „ . 






0 

0 

0 

0 

0 

0 

November ,, 






0 

0 

0 

0 

0 

0 

December „ . 




• 


3'49 

3-45 

0*04 

3*52 

3-48 

0-04 





Totals 

• 

158-12 

154-06 

-h4*o6 

155-81 

149*04 

+ 6*77 





RAJAH’S FOREST, 

DEHRA DUN. 










Rain-gauges on ground. 

Rain-gauges 60 feet above ground. 







In forest. 

0 

Outside, 

Difference. 

I-O 

I 

In forest. 

0 

Outside, 

Difference. 

I-O 

April 1885 . 






Inches. 

0-42 

Inches. 

o*o6 

Inches. 

0-36 

Inches. 

0-36 

I uches. 
0-32 

Inches. 

0*04 

May „ , 


• 




3*99 

4-69 

0*70 

4*04 

4-36 

—0-32 

June „ 






11*70 

10*47 

0-23 

11*42 

io’07 

0*35 

July « . 






i0’63 

9*8i 

0*82 

9-58 

9*47 

O'll 

August „ 






45-87 

47-50 

—1-63 

45-87 

46-99 

— V12 

September „ 






2*46 

2*43 

0-03 

2*41 

2*40 

Q'Ol 

October ,, 






0 

0 

0 

0 

0 

0 

November „ 






0 

0 

0 

0 

0 

0 

December „ 






3-54 

3*40 

0*14 

3-45 

3*43 

0*02 





Totals 


78*61 

78-36 

+ 0-25 

77*13 

77*04 

+ 0-09 


AJMERE-MERWARA FORESTS. 


.. — r 


Muuwa Bir. 

Madar hill. 


Nag Pahar. 


Inside. 

Outside. 

Difference. 

Inside. 

Outside. 

Difference. 

Inside. 

Outside. 

Difference, 

Janu/iry i8B6 .... 

0‘10 

0’o8 

0*02 

0*15 

OT2 

0-03 1 

1 o*o8 

0*05 

0*03 

February „ • * • • 

0*04. 

0*03 

0*01 

0*02 

0*02 

0 

0 I 

0 1 

1 ^ 

March ,»•••• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Totals 

^ o‘i4 

O’ll 

^ 

0-03 

0*17 

0*14 

0*03 

o*o8 

o-os 

0-03 


■ ■ -■ 

Danta. 

Ra.!OARH. 

Di 

lwara Bir. 


Inside. 

Outside. 

Difference. 

Inside. 

Outside. 

Difference. 

Inside. 

Outside. 

Difference. 

January 1B86 . 

0*30 

0*32 

— 0*02 

03 s 

0-25 

O’lO 

o*o8 

0*07 

0*01 

Ftibruary „ • • • * 

o'o5 

0*04 

0*01 

0 

0 

0 

0 

0 

0 

Marcli ,, 

0 

(.) 

0 

0 

0 

0 

0 

0 

0 

Totals 

"■ 3 S 

0-36 

— 0*01 

o'3S 

0-25 

OTO 

o*o8 

0*07 

O’OI 


The obvious temlency of these results is to show that the existence of forest 
the rainfall ; and although, at present, the evidence is very far from conclusive, I shou d 
be by no moans surprised if this tendency is conBrmed by further and more rigorous y 
contUtioned experience. Even admitting this, it may however be contended that the 

:::.ror:Si: a;::^ rtCi::: raiiri.*-: 

ra*nda;L^^ 

beyond its borders i difference that may be shown by these pairs 

proximity of the open cou ^ y. , dependent on the presence or absence 

of stations m respect “ ‘ ^ould be shown, were it possible 

of forests, is ”„der forest with that of the same area denuded 

to contrast the f ,,„ost impossible to institute a valid com- 

and brought under cultiva i • ■ . ^ can never be sure that the results 

parison of such areas on the large ^^pccial subject of the test, 

are unaffected by conditions oc „gdc„tly expected that the effects will be much 

If such ’ 'lorLsl extra-troplcal countries ; such being the rule in 

Townt; extra-tropical countries, any variation of the rainfall 
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according- to the time of day is but small, and to be detected only on the comparison of a 
very long series of registers. But, in Calcutta, it is so marked as to be a subject of 
ordinary observation ; and the registers of no more than seven years suffice to show that, 
in the hot season, the rainfall at 7 P.M., the hour of maximum, is more than twenty 
times as great as at 6 A.M., which is that of minimum rainfall. 

The question of the influence of forests on rainfall has lately been made the subject 
of a very interesting paper by the eminent Russian Meteorolgist Mr. A. Woeikoff. In this, 
he draws largely upon India for evidence in support of his view, which is substantially 
that which I am myself inclined to regard as probable. In some cases, doubtless, the 
want of local knowledge has led him to over-estimate the effect of forest, and to treat as 
comparable, with reference thereto, instances which are largely affected by other con- 
ditions, such as exposure to winds from a dry quarter, to the prevalence of swamps, and 
the influence of hills. Owing to this defect in the selection of evidence, his conclusions 
have not commanded that general assent, to which they may perhaps hereafter be entitled. 
For this, we must look to a critical discussion of the further data which our Indian rainfall 
records are now yielding, and to more extensive observation, under the rigorous conditions 
of scientific experimental enquiry, which It may be within the power of the Forest Depart- 
ment to carry out. But speaking for myself, I must admit that, as the result of the extended 
experience and enquiry of late years, I have been more and more impressed with the 
growing evidence in favour of the view which Mr. Woeikoff advocates, and while I must 
necessarily admit that crucial and convincing proof is still wanting, the general tendency 
of the evidence is so decidedly favourable, that I can hardly regard the long-suspected 
influence of forests on rainfall as a question of equally balanced probabilities. 

Mr. Ribbentrop, the Officiating Inspector General of Forests with the Government of 
India, has lately drawn my attention to a case of an apparent increase of the rainfall in con- 
sequence of forest protection, which is certainly striking, although like other cases of the 
kind, defective in some particulars as evidence and therefore not decisive. In preparing the 
data for the chart of the average rainfall of India, published in 1883, I had noticed that, the 
rainfall average of most stations in the Central Provinces was somewhat higher, if derived 
from the previous 10 or 12 years, than when obtained from longer periods ; but as very little 
is known of the circumstances under which the registers had been kept, I attached no 
special meaning to the fact. A few months since, however, Mr. Ribbentrop, starting from 
the fact that extensive tracts of forest, previously devastated by jungle fires with a view to 
the noma-dic system of cultivation practised by the hill tribes, had been brought under pro- 
tection in 1875, and that thereby the area of vigorous forest growth had been enormously 
increased, was led to enquire whether this, measure had sensibly affected the rainfall, and 
applied to my office for such records as might throw light on the subject. Comparing the 
rainfall of the years subsequent to 1875 with that of the years anterior to that date, he 
finds that the former, in all or nearly all cases, largely exceeds the latter, and he attributes 
this increase to the preservation of the forests. 

The region which must be chiefly affected, supposing that forest protection has really 
had the influence attributed to it, would be the Satpura, the hilly tract that runs across 
the Central Provinces between the Nerbudda and the plain of Nagpur and Raipur. For 
this region, we have complete rainfall registers extending from 1865 1867 to the 

present time, at the stations enumerated in the following table. T have taken the average 
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of the annual rainfall from the 9 to 1 1 years ending with 1875, and also that of the sub- 
sequent 10 years. The comparison of the two is shown in the following table : 


-Jl J 

I 

Forests unprotectko. 

Forests protected. 







Increase of 






annual 


Period. 

Average 

rainfall. 

Period. 

Average 

rainfall. 

average. 

I 


Inches. 


Inches. 


Badnur 

1867—1875 

39’83 

1876 — 1885 

47'83 

“i*8*oo 

Chhindwara 

1865—1875 

4i'+3 

1876-1885 

48*48 


Seoni 

1865—1875 

52*07 

1876—1885 

5476 

+■2*69 

Mandla 

\ 1867—1875 

53'S8 

1876—1885 

55-32 

H-274 

Burba 

1867—1875 

645 1 

1876-1885 

71-65 

+7*14 

Bilaspur 

1865—1875 

41 '85 

1876—1885 

54-81 

+ 12*96 

Raipur 

1866—1875 

5I‘59 

1876-1885 

54-41 

+ 2*82 






Average 


49-27 


55-47 

+ 6*20 


The rainfall registers of Jubbulpore at the northern foot of the Satpuras, and that of Nag- 
pur on the south, the one extending over 40 years, the other over 37 years, show that the 
average rainfall of a station, if derived from a period of 10 years only, has a probable error 
of S per cent., or of between 2 and 3 inches in the case of the stations enumerated. Fur- 
ther it appears from a tabular summary of the rainfall of India since 1864, that the annua 
average of the whole country, for the 10 years, 1876-1885, was o-66 inch greater than that 
for the II years, 1865-1875. About half the average difference shown m the above table 
of the Satpura stations must then be deducted, before we are justified in regarding the 
increase as even probably the result of some cause locally operating. The residue may 
fairly be regarded as indicating some such cause, but having regard to our ignorance of 
the circumstances under which most of the rainfall registers have been kept, it could hardly 
be confidently asserted that that cause is the conservation of the forests, and no other. 
Nevertheless, the facts, if not logically convincing, at least may be regarded as an addi- 
tion of some importance to the accumulating evidence bearing on the subject. 

The False Point CYChon^.— Extension of the Bengal Storm-warmng System.— 
On the 22nd September 1885, a cyclone, small in extent but accompanied by high storm 
wave devastated the settlement of Hookeytolla at False Point in Orissa. The terrible 
destruction of life and property which resulted from this storm, aroused public attention to 
the subject of storm warnings to the coast ports, and has led to the adoption of measures 
for extending the system, which had been devised mainly, if not exclusively, for the pro- 

tection of the port of Calcutta. , , , •, 

It appeared from the experience of this storm, which was one of remarkably rapid pro- 
gress that a system of weather telegraphy which furnishes only one set of reports daily, 
though probably, in all cases, sufficient to admit of the coast ports being warned that a 
storm exists over the Bay, and even to assign its approximate latitude, is insufficient to 
allow of any precise determination of its probable course, and therefore of the issue of 
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special warnings to that part of the coast which may be more immediately threatened by 
its onset. And although it is usual, on such occasions, to call for extra telegrams from 
certain stations, if the advance of a storm is rapid, these extra reports may not be received 
in time to allow of a further warning being issued on them, before the storm bursts on the 
coast. 

It has, therefore, been arranged that, whenever the telegraphic reports show that a 
storm is in existence over the Bay, an intimation to that effect shall be sent to the Port 
Officers of the chief ports on the Indian coast, and that they be instructed to depend on 
their own observations of the wind and barometer, for taking such precautions as the 
approach of the storm may render necessary; it being understood that, although further 
warning will be sent if possible, the absence of such warning is not to be understood as 
implying the absence of danger. This system In now is operation. 

Flood warnings, Bombay. — The plan, adopted in 1884, of communicating to the 
district officers and Political Agents of Khandesh and Guzerat, warnings of heavy rain in 
the drainage basins of Tapti and Nerbudda, and also of the approach from the Bay of 
Bengal of storms likely to produce such rainfall, with a view of forewarning them of floods 
in these rivers, has been in operation during the past season. 

On the i8th June the following telegram was sent to the Collectors of Ahmedabad, 
Kaira and the Panch Mehals, and to the Political Agents of Rewa Kantha and Mahi 
Kantha : “ Small storm moving westwards from Bengal. May possibly bring heavy rain 
to Guzerat.” And on the 20th, when the storm had reached the neighbourhood of Sam- 
balpur, further notice was sent by urgent telegram to the Collectors of Khandesh, Surat and 
Broach, and to the Agent of the Governor General, Baroda. The Superintendents of 
certain Observatories in the Central Provinces were at the same time warned by telegraph 
to report direct by telegraph to the above officers, if heavy rain (exceeding 3 inches in the 
24 hours) should be registered. This storm, however, did not travel further westward, and 
there was consequently no flooding of the western rivers. 

On the 28th June another storm was reported. This was formed about the Sand- 
heads on the 26th, and on the 27th and 28th, travelled rapidly towards Allahabad, pursu- 
ing therefore a much more northerly course than its predecessor. It produced a very 
heavy fall of rain (6 inches) at Hoshangabad, and this was at once telegraphed to the 
officers in Guzerat, but the storm continued its course towards the Upper Provinces, and 
soon after broke up. There were no floods of a disastrous character in the Western Pre- 
sidency, and indeed drought and not flood was the characteristic of the season. 

Marine Meteorology. — The charts of barometric pressure, winds and currents in 
the Bay of Bengal for each month of the year, having been recast in accordance with sugges- 
tions received from the Officers and Weather Institutes that had been consulted, as report- 
ed last year, have been lithographed, and those for several months have now been printed 
off. The complete work will, it is hoped, be issued in the course of the present year. 

Good progress has been made with the preparation of similar charts for the Arabian 
Sea, and Mr. Dallas has also drawn up a set of charts, illustrating the varying density of 
the sea-water of the Bay of Bengal for four seasons of the year. 

Weather logs relating to the Bay of Bengal are still received from Commanders of 
vessels reaching the port, on the plan devised and carried out by Mr. Eliot. One hundred 
and sixty-one of these have been received during the past year. 
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Inspection of Observatories. — Special arrangements were made during the past 
cold season for the inspection of a larger number of observatories. Mr. Dallas was deputed 
to inspect four of those in Rajputana and Central India, two in the Punjab, one in Bombay 
and one in the Central Provinces. Mr. F. Chambers to the five observatories of Berar, 
four others in the Central Provinces and one in Bombay. And tlie Meteorological Reporter 
to the Government of India inspected three others in the Central Provinces, and subse- 
quently, one in Bengal, five in the North-Western Provinces, four in the Punjab, one in 
Beluchistan, three in Sind and four in Madras. The Meteorological Reporters for Bengal, 
the North-Western Provinces and Madras, and the Officiating Reporter for the Punjab 
have also inspected several of their observatories, and thus by one or another officer of the 
Meteorological Department, the following observatories reporting to the Imperial Depart- 
ment have been subject to inspection during the year: — 


Bengal and 
Assam . 


I Dhubri. 

Bankipore (Patna). 

Hazaribagh. 

Darjeeling, 

Durbhaiiga. 

Calcutta (AHpore). 

Gya. 


North-West- 
ern Pro- 
vinces AND 
OUDH . 


Benares. 

Allahabad. 

Agra. 


Lucknow. 

Bareilly. 

Ranlkhet. 

Pithoragarh. 

Chakrata. 

Meerut. 

Jhansi. 

\Dehra. 


' Lahore. 
Mooltan. 
Peshawar. 
Rawalpindi. 
Chamba. 

Punjab . . / Simla. 

Ludhiana. 

Delhi. 

Sirsa. 
Sialkot 
^ Murree. 


Central 

VINCES 


/ Nagpur. 

I Jubbulpore. 

^ ^ Pachmarhi. 

* I Hoshangabad. 
\Seoni. 


Central Pro- 
vinces. — confd . 


Berar . 


Central India 
Rajputana . 


Bombay . 


Madras . 


Beluchistan 


Khandwa. 
Chanda. 
Raipur. 

/ Akola. 

I Buldana. 
Chikalda. 
Amraoti. 
Makhla. 

/ Neemuch. 

V Indore. 

< Mount Abu, 

* I Ajmere. 

\ Sambhar. 

' Kurrachee. 

I Jacobabad. 
Hyderabad. 
Rajkot 
Surat. 
Malegaon. 

^Bangalore. 

Bellary. 

Coimbatore. 

Cuddapah. 

Madura. 

. ! Mangalore, 
Mercara. 
Negapatam. 
Salem. 

Trichinopoly. 

^Wellington. 

, Quetta. 


About half the observatories have therefore been inspected during the past year. 
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PART IL— DETAILS OF ADMINISTRATION. 

OBSERVATORIES. 

At the commencement of the year under report, there were 128 observatories in India 
and elsewhere, contributing original registers to this office. A new observatory was open- 
ed at Tezpore in Assam on the 2nd April 1885, and a voluntary observatory, furnished 
with instruments from this office, has been established at Baroda and began work on the 
26th January 1886. There have also existed observatories at Calicut and Coconada for 
some years past in connection with the Bombay and Bengal Storm-warning Systems, but 
the registers have not been communicated to the Central Office. These have now been 
called for. 

On the other hand, the voluntary observatory at St. Fidelis’ School, Mu^sooree, had 
become so irregular in its working, as to be of little or no value to the department, and 
the instruments were therefore withdrawn in November 1885, the registers having ceased 
some months previously. Thus, at the close of the year, there were 131 observatories 
working in connection with the department. These are enumerated in the following list 
which also specifies the class to which they belonged at the close of the year. The 
classes are: — 

jsf Class, furnished with autographic instruments for pressure, temperature, humid- 
ity, rainfall and wind registration, either continuously or at short (10 minutes’) 
intervals. 

2 nd Class . — Hourly observations recorded on four days in each month ; on other 
days, 3 times during the day. Or observations recorded daily 4 times at inter- 
vals of 6 hours. Certain of these observatories are also furnished with 
anemographs for the continuous registration of the wind. 

jrd Class . — Observations of pressure, temperature, &c., recorded twice daily, vis., 
at 10 A.M. and 4 P.M., and measurement of rainfall at 6 P.M. 


4th Class . — Observations of temperature, wind and rainfall only, similarly recorded. 



Bengal and Assam. 




Class. 


Class. 1 


Class. 

Dhubri . 

, 2 nd 

Darjeeling 

• 

3rd 

Calcutta (Alipore) . 

1st 

Tezpur • 

. 3rd 

Purneah . 

m • 

33 

Do. (Chowrin- 


Sibsagar * 

• )) 

Durbhaiiga 

■ » 

33 

ghee) 

4th 

Silchar • 

• 

Gya 

* • 

33 

Demagiri 

33 

Bankipore (Patna) 

• 

Berhampore 

■ • 

33 

Mongpoo 

33 

Hazaribagh • 

. ,, 

Burdwan , 


33 

Tura , 

33 

Saugor Island 

. 2nd 

Jessore 

t « 

33 

Pedong 

3rd 

Cuttack 

. 3rd 

Dacca 

• • 

33 



Chittagong . 

• ?? 

False Point 

» « 

33 


f 


North-Western Provinces and Oudh. 



Class. 



Class. 


Class. 

Allahabad 

. ist 

Mussooree 

(Surveyor 


Meerut , 

3rd 

Agra . 

, 3rd 

Genius office) 

3rd 

Gorakhpur 

33 

Lucknow 

• }} 

Dehra 

(Surveyor 


Ghazipur 

}) 

Roorkee 

• 3 ) 

Genl/s office) 

33 

Benares 


Chakrata • 

• 33 

Do. (Forest School) . 

4th 

Jhansi . 


Ranikhet 

• 33 

1 Bareilly . 

• 

3rd 

Pithoragarh , 

3 ; 
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Punjab. 


Lahore , 

Mooltan 

Dera Ismail Khan 
Peshawar 
Rawalpindi . 


Nagpur 
Jubbulpore 
Pachmarhi 
Saugor . 


Akola • 
Buldana 


Jeypore 
Sutna , 
Nowgong 
Nee much 


Class. 
. 2nd 


. 3rd 


Class. 

. 3rd 




Class. 


Class. 

Murree 


. 3rd 

Kailang 

. 3rd 

Sialkot 

• 

• f) 

Delhi , 


Ludhiana . 

• 

• 

Sirsa 

0 0 it 

Chamba . 

• 

• >> 



Simla 

• 





Central Provinces. 

Class. 

Hoshangabad . . 3rd 

Seoni e s * )3 

Khandwa • . » v 

Chanda . • • » 

Berar. 

i Class. 

Chikalda . • » 3rd 

Amraoti • . . 

Central India and Rajputana. 

Class. 

Indore . . • 3rd 

Mount Abu . • „ 

Pachpadra . • „ 

A j mere • • • ^ 

Bombay. 


Sironcha 
Raipur • 
Sambalpur 


Makhla . 


Sambhar 

Bickaneer 


Class. 
. 4th 


Colaba (Bombay) 
Belgaum • 
Poona . 

Deesa . 
Kurrachee 


Jacobabad 
Hyderabad (Sind) 
Bhuj « 

Rajkot 
Sholapur . 

Madras. 


Baroda . 
Surat . . 
Malegaon 
Ratnagiri 
Karwar 


Vizagapatam . 

Bellary 

Trichinopoly • 

Gopalpur 

Coconada 

Masulipatam . 

Secunderabad 


Kurnool 

Cuddapah 

Madras 

Bangalore 

Negapatam 

Salem 

Coimbatore 


Madura • 

Calicut . 

Wellington 

Mercara 

Mangalore 

Rajamundry 

Cochin . 


Burma. 


Rangoon 

Bassein 

Diamond Island 


Port Blair 


Akyab 

Thayetmyo 

Mergui 


Bay Islands. 

Class. I 
3rd I Nan 


Nancowry 


Toungoo 

Moiilmein 



Extra IfeiAN. 


Leh 

Aden 


Class. 

2nd 

J7 


Bush Ire 
Quetta 


Class. 

srd 


Class. 

Katmandu . . 

Amini Divi (Lakha- 
dives) . • )} 

During the year the following observatories, formerly of the second class having 
contributed hourly observations for at least ten years, were reduced to the third class 
excepting that the anemographs have been retained at those stations which possessed 
them, and the synoptic observations, recorded at Greenwich mean noon, are continued ; 
Roorkee Patna Sibsagar 

Agva Hazaribagh Chittagong 

Lucknow Cuttack 

and one, vis., Allahabad, has been raised to the status of a first class observatory. 

Observatories in Bengal and Assam.— 2"^^ Alipore Observatory. This obser- 
vatory serves as a general depot for the verification of instruments, as wel as or 
observations of an experimental- character, and an important part o t e wore is le 
working of the time signals for the port of Calcutta. It is immediately supenntende by 
the Reporter to the Government of India, and' the establishment is under the charge of 
the .Chief Observer, Babu Brojo Mohun Rakhit, B.A. During the past year the work 

of the observatory has consisted of — ^ , 

../.-Continuous registration, by autographic instruments, of (.) the duration of bn£,t sun- 
shine, (i) the atmospheric pressure, (c) temperature, («?) moisture (dry and wet bulb 
thermometers), (e) wind direction, movement and pressure, and (/) rainta 1 
Periodical readings, five times daily, of the barometer, dry and wet bulb thermometers, 
measurements of rain and estimates of cloud proportion, once daily of the maximum and 
minimum thermometers in shade, those of the exposed thermometers for nocturnal radia- 
tion and insolation, and thrice daily those of ground thermometers at the surface, i oot, 
3 feet, and once at 6 feet deep. Also occasional observations on the movements of the 

higher clouds by means of the nephescope. _ , . r v 

,^^_The verification pf all thermometers issued to observatories throughout India, with the 
exception of those under the Meteorological Reporter for Western India, and the com- 
parison of all barometers with the Calcutta standard. 

^rt.-The determination of the mean local time, by meridian observations of the sun, and the 
working of the time signals for the guidance of the shipping in the port. Also the 
custody and rating of Government chronometers. 

The establishment for. the above purposes consists of— ^ 

Babu Brojo Mohun Rakhit, B.A., Chief Observer. 

,, Annoda Rrosad Banerjee, B.A., rst Photo. Assistant, 

”, Ram Chandra Chackravarty, 2 nd ditto. 

,, Mahendro Nath Banerjee^ Observer, 

„ Shyam Lall Sen, Observer, 

2 Artificers. 

I Batteryman, 


6 Servants. 

Th^ autographic instruments ” consist of a sunshine recoijder, the Kew barograph 
and thermograph, which register by photography, a Beckley’s anemograph,: and Osier’s 
anemometer and a Beckley’s rain-gauge... During, the past year, with but slight excep- 
tions, the instruments have worked well, • j • t 

The. interruptions of the photographicTecords'though more frequent than is desirable. 
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owing chiefly to the imperfect working of the instruments, have been of short duration, 
rarely exceeding one or two hours. 

It was mentioned in last year’s report, that in March 1884, a bubble of air had pene- 
trated the Torricellian vacuum of the barograph barometer-tube, causing a depression of 
the column and altering the zero value of the instrument. Since then, the barograph trace 
measurements at the hours of reading the standard barometer haye been compared with 
the eye readings of the latter instrument month by month, and a correction applied to the 
former to equalize them to the latter. The results of these comparisons afe given in the 
following table : — ■ ■ 


Comparative mean reduced readings of barograph and standard barometer in 188 g. 


188s. 

Standard nAROMRTBR, 

Barooraph, 

6 hours. 

10 hours. 

1(5 hours. 

aa hours. 

Mean, 

6 hours. 

10 hours. 

16 hours, 

a a hours. 

Mean. 

January 

30*070 

30*144 

30*013 

30*076 

30*076 

30*038 

30*119 

29*986 

30*051 

30*049 

February 

29*951 

•025 

29*901 

29*964 

29,960 

29*923 

*002 

•876 ' 

29*942 

29*936 

March .... 

•897 

29*963 

•833 

*910 

•901 

•873 

29*943 

•811 

*892 

•880 

April . * . . 

•746 

•804 

•670 

•756 

*744 

•726 

*786 

•648 

*739 

■725 

May , . . . 

•744 

•792 

■674 

*743 

*738 

*722 

•771 

•649 

*723 

*716 

June .... 

•552 

•588 

•49X 

•578 

■552 

•521 

•558 

•456 . 

■549 

•521 

July . . . . 

•539 

•574 

•490 

*572 

•S 4 *!|- 

•504 

•551 

■458 

•547 

‘5x5 

August. 

*552 

*594 

‘507 

*591 

•561 

■516 

*566 

•469 

•558 

*527 

September . . . 

•726 

•778 

’678 

•760 

*736 

*6g8 

760 

*648 

*736 

71I 

October # . . 

•864 

’921 

*808 

•878 

■868 

•841 

•903 

*782 

■857 

*846 

November 

’983 


’934 

30*006 

•992 

•963 

30*029 

•909 

CO 

CA 

•972 

December • 

30-023 

*089 

•973 

*040 

30*031 

30*004 

*074 

*952 

30*022 

30*013 

Year 

29-804 

29*860 

29*748 

29*823 

29*809 

29*777 

29*839 

29*720 

29*800 

29*784 


The constancy of the standard (Newman’s No. 109, with a constant correction of 
— o‘oo5 to assimilate it to the old Calcutta standard,) is verified by series of comparative 
readings, made at intervals of 6 months, with two other barometers of similar construc- 
tion ; (Newman’s No. 86 and No. 112.) If there has been any change in their relative 
values since July 1883, it is in a slight depression of the. two secondary standards or 
perhaps in No. 109 only, but this, is doubtful. 

The following table gives a comparison between the eye readings of the compared 
and corrected thermometers under the thermometer shed at Alipore, with the correspond- 
ing thermograph traces, which shows that the relative values of the dry bulbs have 
remained unaltered. The difference of the wet bulbs has apparently increased by o'2°, 
but as the exposure of the instruments is' not the same, it may be due to some change 
in the local conditions affecting the readings. 


D 2 
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Comparative mean readings of the' thermograph and dry lulb thermometer in the thermometer 
' shed in iSS^. 


^ — 

1 

Thermometer iir shed. 

Thermograph (dry Dxri.B.) 

1883. 

1 

6 hours, 1 

10 hours. 

iG hours. 

23 hours. 

Mean, 

6 hours. 

10 hours. 

16 hours. 

22 hours. 

Mean. 



0 

0 

0 

a 

0 

0 

0 

0 

0 

0 

January • , 

• 

587 

69‘4 

76-9 

627 

66*9 

59*5 

68*1 

75'4 

63-2 

66*6 

F ebruary • , 


61*0 

707 

77*2 

65-1 

68*5 

62*0 

70*2 

76'4 

65‘9 

68-6 

March . • 


70-9 

82*1 

88*8 

7 S ‘5 

79’3 

72'0 

81-4 

88-1 

76 ’S 

79'5 

April . ‘ . 


76-8 

89-9 

97*0 

80*9 

86-2 

78*2 

89-6 

96*6 

82*4 

867 

May 


78-1 

89'4 

9 i ‘4 

8o‘4 

84*8 

79*4 

89-9 

91*9 

817 

857 

June . 


8o‘6 

8ri 

88*2 

8i*6 

84-4 

8i-S 

88-0 

89* I 

82'5 

85'3 

July . 


79'4 

84-6 

85'3 

8o’8 

82*5 

80*3 

85’3 

86*1 

82*4 

83 'S 

August . • 


78-9 

82'0 

Sz’o 

797 

80*7 

79*5 

82*4 

82*8 

80*3 

81-3 

September 


78'8 

83-6 

847 

80*5 

8r8 

79'5 

83-9 

85*0 

8i‘2 

82*4 

October 


757 

83'3 

84*6 

77*1 

80’ 2 

76*6 

83-0 

84*7 

78*0 

80*6 

November 


< 5 S '9 

75 'S 

79-4 

68*8 

72*4 

56*9 

75’0 

78*8 

69*6 

72*6 

December . • 


Sg-o 

68’2 

73‘6 

6i’9 

657 

59*7 

67‘2 

727 

62-3 

65’5 

Year 

• 

72*0 

1 

80-5 

84 ' I 

74-6 

j 77’8 

72-9 

80-3 

84*0 

7 S ’5 

78-2 


Comparative mean readings of the thermograph and wet bulb thermometer in the thermometer 

shed in j88$» 


188S. 

Wet euld in shep. 

Thermogeaph (wet bulb.) 

6 hours. 

10 hours. 

iG hours. 

22 hours, 

Mean, 

6 hours. 

JO hours. 

16 hours. 

22 hours. 

Mean. 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

January 

57*1 

6i*6 

63-6 

60-3 

60*7 

S 7 'o 

6i‘o 

63’3 

607 

6 o *4 

February • , 

S 9‘3 

623 

64*0 

6x-8 

6i’9 

596 

62*1 

64*1 

62*2 

62*0 

March , . * . 

69*2 

72*1 

70-5 

71-4 

70*8 

69-6 

72*4 

71*9 

72*1 

71*5 

April .... 

737 

75-6 

73*0 

757 

74 'S 

74‘5 

767 

75*1 

76*6 

75*7 

May .... 

7 S ‘4 

78'i 

76-3 

75*1 

76*2 

76-3 

798 

78-4 

76-4 

77*7 

June . . . . 

78-6 

8o*2 

79*9 

78’5 

79*3 

79-0 

8ri 

8o-8 

79*0 

8o‘o 

July . . . . 

78*2 

8o*2 

8o*3 

79*0 

79‘4 

78-6 

8o‘9 

81-2 

79‘5 

8o'i 

August . * 

77*7 

78-9 

78*8 

78*2 

78-4 

78*0 

79*3 

79’5 

78-5 

78*8 

September 

77*2 

79-0 

79*0 

78*1 

78-3 

77*7 

79-8 

8 o '2 

787 

79*1 

October • 

74-6 

76-5 

75*5 

• 75*2 

75-5 

75*2 

7r4 

76*6 

75-8 

7<5-3 

November 

64 ’0 

67*6 

68*0 

66*3 

66-5 

64'5 

677 

68*4 

66-8 

66' 9 

December 

S7'3 

6r8 

62*7 

59'^ 

6o‘4 

S7’3 

61 '4 

62*9 

597 

60-3 

Year 

70*2 

72*8 

72*6 

7I’6 

71-8 

70*6 

73*3 

^ 73*5 

72*1 

72*4 
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The sunshine recorder has continued to work satisfactorily. The observations of 
ground temperature have been carried on as in the previous year. An abstract of the 
registers is given in the report on the Meteorology of India in the year 1885. 

The number of instruments verified at the Alipore Observatory, during the year 
ending 31st March 1886, is as follows. Excepting aneroids and solar radiation thermo- 
meters, rain-gauges and measure-glasses, the number is considerably below that tested 
in the previous year. 

Instruments. No. 


Barometers ...•••• 
Aneroids 

Dry and wet bulb thermometers 
Maximum thermometers for air temperature 
Minimum do. do. do. 

Do. do. for nocturnal radiation 

Solar radiation thermometers . 

Standard thermometers , . . . 

Six^s do. , , . . 

Sling do. . • . • 

Common do. .... 

Clinical do. . . . • 

Salinometer 

Rain-gauges ...••• 
Measure-glasses for rain-gauges 
Sunshine recorder . , • . . 


Total 


42 

27 

8 

7 

27 

28 
55 

5 

1 

5 

2 

I 

I 

27 

1 
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The following is a return of the instruments received and issued by the observatory. 
The instruments’ store is now attached to the Calcutta Meteorological Office. 


Instruments. 


Received. 

Issued. 

Barometers 

. 

• 

52 

32 

Aneroids ,.*.*••• 


• 

17 

16 

Dry and wet bulb thermometers .... 


» 

8 

10 

Maximum thermometers for air temperature • , 


tt 

12 

18 

Minimum do. do. do. • 



17 

28 

Do. do. for nocturnal radiation . 


• 

27 

25 

Solar radiation thermometers .... 


« 

44 

56 

Standard thermometers .... * 


• 

0 

4 

Six^s do. ..... 



I 

I 

Common do. ..... 


• 

2 

2 

Clinical do. , , , . . 


• 

i 

I 

Salinometer 


« 

I 

1 

Sunshine recorder ...... 



I 

i 

Traveller's maximum and minimum thermometers . 

ft . 


12 

0 

Rain-gauges 

. • 

• 

17 

17 


Total 

• 

212 

212 


The time signals have worked satisfactorily, though the occasions of failure have 
been somewhat more numerous than in the previous yean Both balls dropped correctly 
on 280 days ; one failed on four days, the other on two days, making six failures in all, 
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but as these occurred on different days, one or the other ball gave a correct time signal 
on 286 days. The remaining days (79) were either Sundays or public holidays. 


Table showing the occasions of failure of two time balls during the oficial year 188^-86. 


Dates of failures. 

Number of failure. 

Sth April 1885 . . . 

27th April. 1885 

29th May 1885 

inli July 1885 

lylh October 1885 

5U1 February 1886 

Time ball on the Semaphore tower. Fort William, dropped a few seconds late. 

Ditto ditto ditto. 

Ditto ditto ditto. 

Ditto ditto ditto. 

Time ball at the Port Commissioners’ Office failed altogether. 

Ditto ditto ditto. 


On a representation from ship masters in the port, of the inconvenience arising from 
the suspension of the time signal service on Sundays and holidays, and also of the 
importance of signalling at once to the shipping any inexactitude in the working of the 
signals, this office has been in correspondence with the Government of Bengal, with a 
view to making the service continuous, and also of providing means for signalling the 
occurrence of a failure. The subject is still under the consideration of the Bengal Govern- 
ment.^ 

Other Observatories in Bengal and Assam. — A list of the observatories 
reporting to the office of the Imperial Government has been given at page 16. Those 
reporting only to the Provincial Office are enumerated below in a foot-note.^ 

Some extracts from Mr. Pedler’s report, on the condition and working of the observa- 
tories under his charge, is given in Appendix A. Of the observatories on the Imperial list, 
ten (exclusive of the two Calcutta observatories) have been inspected during the past year, 
vis., Darjeeling, Bankipore (Patna), Dhubri, Hazaribagh and Durbhanga, by Mr. Pedler, 
Gya by myself, and Saugor Island, Purneah, Jessore and Dacca by Mr. Pedler’s Head 
Clerk. That of Dhubri, fomerly an excellent observatory, was found to be in a very un- 
satisfactory condition, owing to the incompetence of the man, (formerly Assistant obser- 
ver,) who had been appointed Observer on the death of his predecessor. He has been 
given notice of dismissal and his place will shortly be supplied by a man trained to 
his work at Alipore. 

The site of the Purneah Observatory has deteriorated in point of exposure, owing 
to the growth of trees round about it, and it will have to be removed, however much such 
a step may be regretted on general grounds. 


1 

3 


Since the above was written, the proposals have been sanctioned and the service is now uninterrupted. 
The observatories established for the system of daily local report in Bengal are the following ; — 


Balasore. 

Midnap ore. 

Raneegunge. 

Noakbolly. 

Burrisal. 

Serajganj, 

Comillah. 


Furreedpore. 

Bhagalpore, 

Mymensingh. 

Chupra. 

Rampore Bauleah, 

Motiharee. 

Dinagepore. 

Buxar, 

Rungpore. ' ’ * 

Arrah. 

Bankoo'ra. 

Krishnagar. 

Julpigoree* 

Dehree. 


Nya Doomka. 

Ranchee, 

Chybassa. 

Bogra. 

Maldah, 
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The Jessore Observatory was found to be in an unsatisfactory condition, arid the special 
allowance previously granted to the Observer has been suspended in consequence. 

The Dacca Observatory was also found to be somewhat defective. That of Gya, 
which was inspected by myself in December, was, on the whole, better than I had expected, 
but the Meteorological Reporter to the Government of Bengal has had occasion to cen- 
sure the Observer on more than one occasion, and it is certain that, from whatever cause, 
his barometric registers have been open to much doubt. 

The False Point Observatory was seriously injured in the cyclone of the 23rd Septem- 
ber, the thermometer shed being blown away, and the anemometer blown down. Very 
valuable observations of the barometer were made during the passage of this storm by Mr. 
Workman, the Observer. Telegraphic communication with Calcutta was in abeyance up 
to the 6th January, and during this interval, the storm signal service was deprived of one 
of its most important reporting stations. 

A new observatory of the 3rd class has been established at Tezpur, In Assam. It 
began to work on the 2nd April 1885, but, as yet, has hardly been up to the required 
standard. 

Respecting other observatories in Bengal and Assam, there is little to remark. They 
have worked satisfactorily, and in many cases excellently well. 

Special allowances have been granted for the present year to the Observers enumerated 
as follows : — • 

Names. 

Makhadaprosad Chowdhuri 
Mahendra Nath Roy . 

Dandadhar Datta Barua 
W. H. Alley 
Natlm Lali • 

Raniesh Chundra Bhadra 
Jogin Chundra Banerji . 

Observatories in the N.-W. Provinces and Oudh.— It has already been 
noticed, in Part I of this report, that the observatory at Allahabad, hitherto ranking as one 
of the 2nd class, has been raised to the status of a ist class observatory, and has 
been removed to the new building specially constructed for it in the Chatham lines, and 
furnished with a meteorograph which records autographically. Readings of the ordinary' 
instruments are recorded by eye at intervals from 5 h. 50m. A.M. up to 10 P.M., hut the hourly 
readings of all instruments, formerly recorded on four days in each month during 25 hours 
in succession, have been discontinued, as well as those hitherto taken daily at 4 A.M,' 

As the removal of an observatory always introduces some change in the nornial or 
average temperature, humidity, &c., no two sites being exactly alike in these respects; and 
as it is a matter of great importance that the registers of any future year shall be rigorou'sly ’ 
comparable with those of past years, observations have been 'made simultaneoiisly, ttvice 
a day, at the new and old observatories, since the beginning of September 1884, and they 
will be continued till the expiration of two complete years. In the extracts from 'his'- Ad- 
ministration Report, (Appendix B,) Mr. Hill notices the differences, which have thus 
become apparent, in the efiects of the tw6 sites on the instruments, and traces them to their 
probable causes. 
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The establishment of the Allahabad Observatory consists of— 

Babu Kader Nath Chatterjee, Head Observer. 

„ Sashibhusun Banerjee, Second ,) 

„ Jadu Nath Chatterjee, Third „ 

1 Electrician occasionally and casually. 

1 Artificer » >» 

I Printer „ « 

and 4 menial servants. 

The work of the observatory consists of— 

ist . — Registering autographically, at intervals of ten minutes, by means of \ an 
Rysselberghe meteorograph, the readings of the barometer, dry and wet bulb thermometers, 
direction and distance travelled by the wind, and the amount of the rainfall. The register 
is engraved on a prepared metallic plate, which is afterwards etched, and from which any 

required number of copies can be printed off. 

—Periodic readings, five times daily, of the barometer, dry and wet bulb thermo- 
meters, 8tc,, &c., and once daily of maximum, minimum air temperature, and radiation 
thermometers, and thrice daily of the ground thermometers at the surface, i foot, 3 feet 
and 9 feet deep, &c., as at the Alipore Observatory. Also the registering of the duration 
of bright sunshine, and observations on the movements of the higher clouds with a Marie 
Davy nephescope. 

The meteorograph having been brought into good working order, only at the end of 
the year, no comparison has yet been made between its registers and the eye readings of 
the ordinary instruments. The latter will continue to furnish the standard values, and the 
registers of the autographic instruments corrected to them when necessary. 

The new observatory accommodates the Meteorological Reporter’s Office as well as 
the observatory establishment. 

The three observatories of Lucknow, Agra and Roorkee have hitherto worked as second 
class observatories, furnishing, in addition to three daily series of observations, hourly 
readings of all instruments for 25 consecutive hours, four times in each month. As more 
than ten years of these registers have now been recorded, and these suffice to show the 
normal diurnal variation of the chief meteorological elements, the hourly registers were dis- 
continued at the end of 1885, and a reduction made in the cost of these observatories. 
Since the beginning of the present year, they have furnished the same observations as 3rd 
class stations, with the addition of synoptic observations as a part of the international 
system in correspondence with the United States Meteorological Department, and which 
it is intended to continue indefinitely. 

In June and July, the observatory at Lucknow was, in part, transferred to a different 
but neighbouring building, the Tashat Baksh, The change, thus introduced, really how- 
ever affects only the wind registers, the anemograph having been set up on the roof of 
the present building. The barometer, in a lower room, is at exactly the same elevation as 
formerly, and the thermometer shed and instruments have not been moved. The obser- 
vatory was inspected by Mr. Hill in April 1885, and everything found to be in a satis- 
factory condition. 

Roorkee Observatory has not been visited, but has continued to work well. 

The Agra Observatory was visited by myself in December 1885 and found to be 
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in very good order. The chief instruments were re-verified, the barometer cistern 
cleaned, &c. 

Other observatories in the North-Western Provinces, inspected by myself on this 
tour, are those of Benares, Meerut and Chakrata, and I also visited that attached to the 
Office of the Survey of India at Dehra. Mr. Hill has inspected Bareilly, Ranikhet, 
Pithoragarh and Jhansi, also the Benares Observatory on more than one occasion. At all 
these the barometers and thermometers were re-verified. The observatories of Benares, 
Chakrata, Pithoragarh and Ranikhet were found to be in excellent order ; the others 
somewhat less so. The Observers at Jhansi and Gorakhpur have both been fined for 


carelessness. Special 

meritorious 

allowances have 

been conferred 

on the following 

Observers for the ensuing year : — 



Names. 


Stationg, 


Amounts, 

R 

. 10 

Chotay Lall 

« « « 

. . Lucknow . 

« « « • 

Jewa Nand - 


. ♦ Ranikhet 

4 • « ♦ 

. 10 

Chiranji Lall 

« « « 

, . Roorkee 

4 • • • 

- 10 

Mir Altaf Ali 

« « « 

. * Agra 

« * • « 

• 5 

Sher Singh 

4 • V 

. * Pithoragarh 

• 

’ 5 

Observatories 

IN THE Punjab. — The observatories in this 

Province are the 


same in number and position as in the previous year, and they are enumerated on page 17. 
Chamba and Kailang are Immediately under the Imperial Office, the remainder, under the 
Meteorological Reporter to the Punjab Government. 

The Lahore Observatory still awaits the arrival of some of the autographic instru- 
ments, required for its outfit as an observatory of the ist class. A self-registering rain- 
gauge and a Beckley’s anemograph have been received, but a tower has yet to be built for 
the latter, and the former did not reach Lahore until after the close of the year. 

Meanwhile, the observatory is carried on as one of the 2nd class, hourly observations 
being recorded on four days in each month. In addition to the observations made at 
other observatories of the same class, a register is kept of the ground temperature, 
from the surface down to 6 feet below it; and also the duration of bright sunshine 
by means of a sunshine recorder. Up to the end of November 1885, the observatory was 
under the immediate superintendence of the Meteorological Reporter to the Punjab Gov- 
ernment, whose residence was in Lahore. But on the transfer of the Meteorological 
Reporter’s duties to Mr. Dallas, whose head-quarters, as ist Assistant to the Meteorolo- 
gical Reporter to the Government of India, are at Simla, and who permanently resides 
there, it became necessary to make another provision for the superintendence of the 
observatory, and Mr. Oman; who had officiated as Meteorological Reporter from the time 
of Dr. Lawrie’s .departure up to Mr. Dallas’s assumption of that office, was appointed 
Superintendent of the Lahore Observatory, • • 

A duplicate set of observations (on the scale of a ’3rd class’ station,) is carried on at the 
old observatory at the Mayo Hospital, In order to determine the effect of the change of 
site on the normal readings of the chief instruments. 

During his tenure of office as Meteorological Reporter, Mr. Oman visited the 
observatories of Peshawar, Murree, Rawalpindi, Sialkot, Mooltan, Ludhiana, Delhi, and 
Sirsa. Mr. Dallas, besides visiting Lahore, inspected the Ghamba Observatory, and 

' E 
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during my cold-weather tour, or subsequently, before proceeding to Simla I 
Latae Mooltan, Peshawar and Rawalpindi, and verified the mstruments. The less 
Lcessible oLerv'atories of Dera Ismail Khan, Kailang and Leh have alone rema.ned 

The observatories of Lahore, Peshawar, and Murree have been found, on the present 
as on former occasions of inspection, in excellent condition, and the work carefully a 
TccLtely performed. That of Rawalpindi was satisfactory on the occasion o my visit, 
and that of Mooltan also, there having been a marked improvement in its condition since 
it had been inspected by Mr. Oman in September 1885 ; that of Sialkot is stated to be 
satisfactory on the whole, the instruments clean and well cared for, but some smal defects 
wtcrnotlced. The reported conditions of the Delhi and Sirsa observatories seem to afford 
evidence of much neglect, and that of Ludhiana observatory, though better is not satis- 
factory It is to be regretted that Mr. Oman, instead of seeing that the defects noticed 
were Ledied at once, merely reported them to the Superintendents after his return to 
Lahore, and requested that the observer might be directed to correct them. 

The Chamba Observatory was inspected by Mr, Dallas in November 5. 
barometer and anemometer were found to be out of order, and had to be replaced The 
thermometers were in good order, but not securely suspended, and exposed to shaking by 
the winds. The observer is Dr. Barkhurdar Khan, a medical officer m the employ of the 
Rajah of Chamba, by whom he is allowed to act in the above capacity. The thermo- 
meter shed is provided at the Rajah’s expense. 

The Kailang Observatory has been carried on with the greatest care and attention by 
the Superintendent, the Reverend A. W. Heyde. In addition to the usual registers, 
Mr. Heyde has contributed most valuable information respecting the climate and varia- 
tions of the snowfall, and has carried out a series of experimental measurements, corapar- 
ine the thickness of a fall of snow with the quantity of water yielded on melting it, which 
have resulted in showing— ist, that the thickness of a fall of snow, if measured with duo 
precaution and immediately after its fall, bears a nearly constant relation to the quantity 
of snow-water which it yields ; and, 2nd, that under ordinary circumstances and when the fall 
is not such as to choke the gauge, the ordinary rain-gauge serves to give a very trust- 
worthy measurement of the fall. ^ _ 

A list of the Superintendents and Observers is given in Appendix C. 

Special meritorious allowances have been awarded to the fallowing Observers for the 

ensuing year ; — 


Jaspat Ral ^ 

Devan Cband 
KasH Ram 
W. Cruikshank 
Sergeant J. J, Konig 


Lahore 

Peshawar 

Mvirree 

Simla 


Amount, 

8 

10 


Observatories in the Central Provinces.— T hese are the same as in pre- 


vious years, and are enumerated at page 17. 

Except those at the less accessible stations of Saugor, Sambalpur and Sironcha, all 
the observatories have been inspected during the year, five of them by the Sanitary Com- 
missioner as well as by officers of the Meteorological Department. Khandwa was 
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inspected by Mr. Dallas ; Nagpur, Raipur, Seoni and Chanda, under instructions from 
ray office, by Mr. Chambers; and Hoshangabad, Pachmarhi and Jubbulpore by myself in 

November last. 

The Nagpur Observatory was found to be in excellent order as regards all the ordi- 
nary instruments, and the observer P. Soobiah read all the instruments accurately. But 
the large anemograph was found to be working very stiffly for want of cleaning. This 
was effected before Mr. Chambers’s departure. The sunshine recorder supplied to Nag- 
pur had not been set up at the time of Mr. Chambers s inspection. 

Jubbulpore and Pachmarhi, the other two observatories of the 2nd class, were inspect- 
ed by myself. The Jubbulpore observatory was generally in good condition. The sun 
thermometer, being however defective in action, was withdrawn. The wmd-vane had 
become worn and worked stiffly, and owing to the greasiness of the thread, the hygrometer 

wet bulb had gone dry. i . u- 

At Pachmarhi things were less satisfactory. The observer appeared to ^ neglect his 

duty and to pay but little attention to the official instructions. The ordinary instruments, 
with ’the exception of the sun thermometer, were in fair condition, but the large anemo- 
crraph was in a state similar to that of Nagpur, having never been cleaned since it was put 
up. The instrument was taken to pieces during my visit and put into the hands of the 
regimental armourer for the purpose. 

At Seoni, the anemometer wanted cleaning, and a minimum thermometer was not in 
workable condition, but this last does not imply any neglect on the part of the observer, 
who is an intelligent, painstaking man, but one who has never had any regular training at 

a standard observatory. r t ^ 

At Raipur, which had not previously been visited by any officer of the Department, 

several small matters required remedying; but. in general, the instruments appeared well 

cared for, and the observer read them accurately. ^ • 1 • 1 

With the exception of the anemometer and wind-vane, which required cleaning, tie 
state of the Chanda Observatory and the work of the observer were equally satisfactory. 

The Khandwa Observatory, which was inspected by Mr. Dallas in January 1886, was 
found to be in good order ; the instruments clean and well exposed. With the exception, 
that the wind-vane required oiling, the anemometer was rather sheltered by a tree, and that 
the sun thermometer had been somewhat injured in transport; there was little or nothing 

requiring to be remedied. , 

The Hoshangabad Observatory was inspected by myself m November 18 5. 
wind-vane and anemometer are screened by a large tree to the^ north-west. The 
barometer, thermometers and all other instruments were found to be in good condition, 

but the observer does not always read them correctly. , r' id 

Special allowances have been awarded to the following Observers m the Central Pro- 
vinces for the ensuing year : — 


Names. 

Seetaram 
Pancbam 
P. Soobiah • 
Behary Lall Par^sar 
Jadunatli Basu . 


Obaervatorjr. 




. , Chanda 

. • 



. , Seoni . 

• • • 



, , Nagpur ■ 




Khandwa 




. . Saugor . 



Amount* 

R 

• 5 

• S 

. 5 

5 

. 5 

E 2 
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Observatories in Berar.— These are the same as in former years five m num- 
ber— of. which one, at Makhla, is a 4th class observatory, established and carried on by 

the Forest Department. _ ■ . 

All these were visited' and inspected by Mr. F. Chambers in 1886. At Amraotr, the 
thermometer shed was found to be well placed, but the anemometer was on a post only 6 
feet high, surrounded by trees and buildings. The barometer was very dirty, as also were 
certain other instruments, but the observer, though apparently careless, knew how to read 
his- instruments correctly. 

At Akola, everything was found in excellent condition as far as depended on the 
observer. But the barometer and sun thermometer had somewhat deteiiorated owing to 
natural causes, and the observer, although careful and conscientious in his work, appears 
not to be thoroughly acquainted with the proper mode of performing it. ^ 

The Buldana Observatory was removed to a new site at the civil hospital in 1885, nnd 
comparative observations are now made- at both the old and new sites to determine the 
difference of their conditions. The barometer had become somewhat dim, but was still 
in serviceable condition. The thermometers and most of the instruments were in good 
order, and the observer knew how to read his instruments correctly. 

At Chikalda, the wind-vane and anemometer were found to be in a bad position, and 
the sun-dial was not correctly set in azimuth. Except that the barometer cistern had 
become sothewhat dim, the instruments generally were in excellent condition, and the 
observer is reported to be intelligent and to read his instruments accurately. 

‘ . Makhla is an observatory in the forest, surrounded by trees, and the wind observa- 

tions are of little value on this account. The hygrometer was found to be too much 
enclosed to show the true humidity of the air, but in general the arrangements were fairly 
satisfactory, and the observer intelligent.' 

A nominal list of Superintendents >nd Observers at the Berar stations is given in 
Appendix C. The .following Observers have been re-allotted special allowances during 
the current year : — 

Karnes. Observatory. 

Samuel Gregory . . . .1 » . Akola . 

Hera Lair . . . ... . Chikalda 

Bukaram Pandurang t ., . ■ . . _ Amraoti 

• Observatories IN- Central India and Rajputana.— ^These are the same as in 
previous years, and are enumerated on page 17. The Maharaja’s observatory at Jeypore, 
which is a ist class observatory, sends its registers to the Reporter for the North-Western 
Provinces and Oudh. 

Of the remaining observatories, those of Nowgong, Sutna, Ajmere and Sambhar are 
under the Meteorological Reporter for the North-Western Provinces and Oudh. Those 
of Neemuch, Indore, Mount Abu and Bickaneer, report to the Meteorological Reporter 
for Western India, and that of Pachpadra, sends its registers direct to the Central 
Office. 

The observatories of Jeypore, Sambhar, .^jmere. Mount Abu, Neemuch and Indore 
were visited' and the Government observatories inspected by Mr. Dallas, 1st Assistant 
Meteorological Reporter to (he Oovernment of India, in December and January. 


, Amount, 

R 
. .10 

• 5 

• 5 
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The Sambhar Observatory was in a somewhat neglected condition ; the thermometers 
dirty and in some cases not acting properly, and the shed in bad repair. The observer's 
practice was also in some respects erroneous. The barometer was, however, in good con* 
dition and properly suspended. 

Ajmere Observatory has become much deteriorated in’point of exposure, owing to the 
growth of shrubs and trees round about it, the observatory being situated in the public 
garden. The thermometers were dirty and the graduations almost obliterated. The 
anemometer and wind-vane were in good order and the latter correctly set. It has be- 
come necessary to remove the observatory to a more open site, and with the permission 
of the Principal, Major Loch, it will be moved to the Mayo College. 

Mount Abu was found to be in good order, and the observer is reported to take 
great interest in his work. The thermometer shed was rather small, and one or two 
instruments were old, but otherwise there was little calling for remark. 

The Neemuch Observatory was also in very satisfactory condition as far as depended 
on the observer. The arrangements for recording the wind involved some inconvenience 
and probable inaccuracy, and these have been since improved. 

The Indore Observatory was less satisfactory, the barometer being very dirty and 
scarcely readable. The thermometer shed and fences were, however, in good order, but 
the exposure has been somewhat injured by low buildings and large heaps of building mate- 
rials round three sides of it. Its position too is said to be objectionable, being too much in 
a hollow to be fairly representative of the climatological conditions of the country around. 
The wind arrangements are reported as unsatisfactory, which is also the case at many 
other stations in Western India, where, on principle, a piece of rag has been made to do 
duty for a vane. The resulting practice is frequently of the most primitive character and 
involves much guessing. 

The observatories at Sutna, Nowgong, Pachpadra and Bickaneer have not been 
inspected. The first is, however, known to be excellently conducted, and the second is 
believed to be excellently supervised. The other two are probably in want of inspection, 
and this will be effected as soon as they are more accessible than at present. 


Special allowances have been granted 
Rajputana and Central India : — 

or renewed 

to the following Observers in 

Names. 

Stations* 

Amount, 

R 

• . . . . 10 

Harhatb . ‘ ^ . » . • , 

Sutna . 

Ranipershad ' . , ‘ . » . ’ . 

Ajmere , 

• • • , • - 5 

Trin*ibak Rao ‘ ‘ . * * » 

Indore * 

• • • « * 5 


Observatories in Bombay.- — These, excepting the Colaba Observatory, are all 

under the Meterological. Reporter for Western India. 

Of the four arid class observatories, Kurrachee was inspected by myself in Janu- 
ary, the others have not been visited during the year. Of the 3rd class observatories 
the Reporter for Western India visited those of Surat, Rajkotj Malegaon and the volun- 
tary observatory at Baroda, and I inspected those of Jacobabad and Hyderabad. 

The , Kurrachee Observatory was found to be in admirable condition, everything 
being clean and in good repair, and the work of observation appeared to be equally satis-* 
factory. . 
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The Surat Observatory is stated to be in a good position for registering the temperature, 
but too much surrounded by large trees to afford good indications of the wind. The 
instruments were in good order, except that the barometer had become somewhat be 
dimmed in the course of years. The observer read all the instruments accurately. 

The Baroda Observatory has only recently begun to contribute registers, and little can 
be said of its work. 

Rajkot was inspected in November last. It has not been a satisfactory observatory 
for some time past, which is explained by the fact that the man appointed as observer got 
into debt, and eventually ran away to escape from his creditors. His successor is said to 
have had but little training, and his work was far from satisfactory. He was dismissed at 
the end of the year under report. It appears from Mr. Chambers s repoit that the obsei- 
vatory stood in much need of inspection. 

The observer at Malegaon is said to be painstaking but inexperienced, and in several 
respects his practice was faulty, and the instruments improperly dealt with. The majority 
of the instruments were, however, in good order. 

The Jacobabad Observatory was found to be in very good order, and the registers 
apparently accurate and neatly kept. 

At Flyderabad the observatory was removed in June 1885 from the European military 
hospital to the jail — a site offering in some re.spects a much better exposure. A new 
observer took over the duties in January, a short time before the observatory was 
inspected, and though intelligent and painstaking, he had been but imperfectly trained. 
Some of the instruments, especially the hygrometers and the anemometer, were not in 
good order, and the barometer was suspended in a bad light. 

Of the remaining observatories in Bombay little is said in Mr. Chambers’s report. 
The Beckley’s anemographs at Belgaum and Deesa are said to have worked well through- 
out the year, and the Casella’s anemograph at Poona has been in nearly continuous action, 
but that at Ratnagiri has been less satisfactory. The work of the majority of the obser- 
vers has been trustworthy, but Hyderabad (under the former observer), Rajkot and Malc- 
gaon are exceptions to this rule. 

The following special allowances have been awarded for the present year to Obser- 
vers in the Bombay Presidency : — 


H antes. Observatory. Amnimt. 


Mahadev Cuddtim . . . . . 

» . Ratnagiri . 

, 

♦ 10 

Ramkrishna K. Karandikar 

. . Deesa 


* 5 

Narayen Sakaram . . . . . 

. , Poona 


‘ 5 

G. W. M. Araujo 

, . Karwar 


- 5 

Ramchundra Datta • . , * . 

. , , Belgaum . 


• 5 

Mingue Fernandez . . , . . 

, , . Kurrachee 


• 5 

Shaik Ali 

, , . Jacobabad 

. 

• 5 


Observatories in Madras, Mysore and Hyderabad.— Of the 21 observatories 
in these provinces enumerated in the list on page 1 7) aII but five, the Madras Observa- 
tory and those of Gopalpore, Vizagapatam, Coconada and Calicut, are under the control of 
Miss Pogson as Meteorological Reporter to the Government of Madras. Twelve of the 
sixteen have been inspected during the year, viz., eight by Miss Pogson and four by myself. 

Bellary, a 2nd class station, was visited by Miss Pogson in October 1885. The 
observatory had been moved to a new site oii the 24th April, and the thermometer shed 
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was therefore nearly new. The instruments were generally In good condition, except that 
the mercury in the barometer had become slightly oxidized, and all were clean and properly 
set up. The work is stated to be accurately and carefully performed, but is somewhat 
tardily sent in. 

Trichinopoly, also a 2nd class station, was inspected by Miss Pogson in March 1886. 
The condition of the observatory was found to be highly satisfactory and most creditable 
to the Superintendent and Observer. The wind records are temporarily interrupted 
during the renewal of the staging for the anemometer. 

Bangalore was inspected by myself in February i886, and the chief instruments veri- 
fied. Everything was found to be in excellent condition, but the barometer had rather a 
large error, over and above that originally determined. The observer read his instru- 
ments correctly, and the registers were neatly kept and brought up to date. As it is pro- 
bable that the removal of the observatory will soon be absolutely necessary, a site close 
by was selected, which will involve the least possible disturbance of the existing local 
conditions. 

Coimbatore was inspected by Miss Pogson in August 1885. In June this had been 
reduced to the same scale as the 3rd class observatories in Northern India, &c., the work 
and remuneration of the observer both being reduced on the appointment of a new man 
as observer. The thermometer shed was found to require repair, and the anemometer post 
and ladder required renewal ; in general the instruments were in a satisfactory condition, 
but the barometer cistern required cleaning, and the wet-bulb thermometer was slightly 
encrusted. The work of the observer is well reported of. 

Cuddapah was inspected by myself in March 1886, and had also been visited by Miss 
Pogson in October 1885. The instruments were carefully kept, but on verification, the 
barometer error was found to be larger than that previously determined, and the maxi- 
mum thermometer had ceased to be self-registering. The sun thermometer also had a 
portion of the column separated which had not been allowed for. There is no anemome. 
ter, and the wind observations are of doubtful value. Also the observer was disregarding 
the instructions to take his observations according to local time. A staging for the ane- 
mometer and wind-vane is now being provided. 

The Kurnool Observatory was removed to a better position in the compound of the 
Collectorate in July 1885, and one of the Collector’s clerks appointed observer. 

Madura, like Coimbatore, has been reduced to the status of an ordinary 3rd class 
station, a new observer being appointed after a previous training at Madras, Miss Pogson 
inspected the observatory in March 1886, and found it and the instruments in a most dis- 
graceful condition of dirt and neglect. The observer seemed to have profited but little 
by his training, and was performing his work in a most negligent manner. 

Mangalore was visited by myself in February 1886, this being the first time that it 
has been inspected since its establishment. The barometer and thermometers were 
re-verified, and the former found to have a large unsuspected error. The instruments 
were well cared for, but the anemometer and wind-vane were not in a good position, and 
much obstructed, and the thermometer for nocturnal radiation was not in working order. 

Masulipatam has been very unsatisfactory, owing apparently to the apathy and 
negligence of the observer, who had nevertheless been trained at Madras. It has not 
been inspected, but the registers are full of self-evident inaccuracies, and in other respects 
the observer has failed to follow the official instructions. 
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■ Mercara was visited by myself in February, and the instruments re-verified- Here 
also a considerable further correction was required to the barometer. The instruments 
were in creditable condition in general, but the exposure of the wind-vane and anemometer 
is bad, and the latter was very dirty- The rain-gauge had no internal receiver. The obser- 
vatory is in course of removal to a site at the dispensary, offering many advantages ' over 
the present site at the Electric Telegraph Office- 

Negapatam was inspected by Miss Pogson in March 1886, and found to be in very 
good condition, except that some of the thermometers were improperly suspended. The 
work of the observer is also well spoken of. 

Salem was inspected, also by Miss Pogson, in August 1885. She reports that, the 
general condition of the observatory reflects great credit upon the Superintendent and 
Observer. 

And finally Wellington was inspected in the same month, and everything found to be 
in good condition, except that the barometer was suspended in a badly-lighted room, used 
also for other purposes, not quite compatible with the safety of the instrument. 

The remaining observatories have not been inspected during the year, but are consi- 
dered to be working satisfactorily. 

A special allowance has been granted to : — 


Name, Observatory. Amount. 

C. S. Saminatha Pillai ..... Coimbatore , . . .5 

Observatories in Burma. — ^As in the previous year, these are eight in number, 
including Akyab, which is under the administration of the Meteorological Reporter for 
Bengal, and Diamond Island, which is under the Central Office. The remainder are under 
the Sanitary Commissioner for Burma. 

The six observatories have all been inspected by the Sanitary Commissioner. Some 
of them twice or oftener, but not by any officer of the Meteorological Department during 
the past year. The Rangoon Observatory, which, as a 2nd class observatory, ought to 
set an example to the province, is the subject of the single disparaging remark in the report) 
and this observatory has never been equal to most of those of its class. There has been 
an appreciable improvement in several of the 3rd class observatories, more especially 
Bassein, Toungoo and Thyetmyo, and special allowances for the present year have been 
awarded to the following Observers 


Names. Observatory, 

T, H. Hilbert Moulmein 

MaungPe Bassein . 

Shaik Hydiat Ally ..... Toungoo 


Amounts, 

R 

- 5 

• 5 

5 


Mr. Pedler reports a considerable improvement in the Akyab registers, which have 
been punctually submitted. 

Observatories at the Bay IsLANos.-These observatories have worked satis- 
factorily , but no special report has been received on their working and condition. Mr. 
Peters, who has long acted as Observer at Port Blair, in a most satisfactory manner, left in 
November last, and has been succeeded by Mr. Carroll. There has been a succession of 
Observers at Nancowry— a state of things by no means conducive to the satisfactory per- 
formance of the work, but apparently unavoidable at this unhealthy station. They are 
enumerated in Appendix C. 
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Extra Indian Observatories. — There are now but six of these, since the obser- 
vatories of the Seychelles and Zanzibar ceased to contribute registers. Another, Aden, 
has now become somewhat irregular, and several months have elapsed since any register 
was received. The Leh Observatory has been in admirable working order up to October 
last, when the Actinometric Observer Sergeant Rowland and his Assistant quitted Leh. 
Since that time, it appears, difficulties have arisen, and it has recently been reported that, 
if the work is to be carried on satisfactorily, it will be necessary to send a trained man to 
Leh as observer. There is, and always must be, great difficulty in keeping an observatory 
in good working order, on the present system of small allowances, unless the position is one 
readily accessible to inspection. 

The Observatory at Bushire has on the whole worked fairly, but recently some of the 
observations have been less trustworthy. 

The work of the Katmandu Observatory has been resumed in full. 

The Observatory at Quetta was inspected, for the first time since its establishment, by 
myself in January last. It was found to be in admirable order, and the observer, an in- 
telligent and painstaking native of Madras, was performing his work in a manner which 
left nothing to be desired. This satisfactory state of things is entirely due to the careful 
supervision of Dr. Fullerton, the Residency Surgeon, who has long been in charge of the 
observatory. 

The Amini Divi Observatory was re-established in May, when the Medical Officer, who 
is also observer, returned to the station. Since that time the registers have been regu- 
larly sent in. It is as yet premature to pronounce on the character of the work. 

Instruments. 

In Appendix D is given a return of the instruments in store at the beginning of the 
year, and of those received and issued by the. Calcutta Meteorological Office, and includes 
the stock, receipts, and issues of the Alipore Observatory ; and in Appendix E is a return 
of the instruments issued to each observatory. In this are incorporated the returns fur- 
nished by the local Reporters. 

Meteorological Officers and Office work. 

The general administration of the meteorological observatories and offices in the 
different provinces, with the local exceptions noticed in the foregoing sections, has been 
in the hands of the following officers during the year : — ■ 


Name. 

Office. 

Province. 

H. F. Blanford, f.u.s. . 

W. L. Dallas, Esq. 

Lala Ruchi Ram Sahni, m.a. . 

A. Pedler, Esq. (Ofig.) . 

S. A. Hill, B. Sc. . 

Dr. E. Lawrie . . . \ 

Meteorological Reporter to the Government of 
India 

Assistant Meteorological Reporter to the Govern- ^ 
ment of India, ...... 

2 nd Assistant Meteorological Reporter to the Gov- 
ernment of India 

Meteorological Reporter to the Government of 
Bengal. 

Meteorological Reporter to the Government of the 
North-western Provinces and Oudh. 

1 Central Office. 

Bengal and Assam. 

N.-W, Provinces, Oudh, Raj- 
putana, and Central India (part,) 

J. C. Oman, Esq, . . > 

W. L. Dallas, Esq, . . ) 

Meteorological Reporter to the Government of the i 
Punjab. 

Punjab. 


F 







Name. 

Office. 

Province. 

F. Chambers, Esq. 

-Meteorological Reporter for Western India , 

Bombay, Berar, Rajputana and 
Central India, (part.) 

Miss Isis Pogson . 

Meteorological Reporter to the Government of 
Madras. 

Madras, Mysore, Coorg, and Hy- 
derabad. 

Dr. J. H. Loch . 

Sanitary Commissioner, Central Provinces . 

Central Provinces, 

Dr. C. Little 

Sanitary Commissioner, Berar .... 

Berar. 

Dr. D. Sinclair 

Sanitary Commissioner, Burma .... 

Burma. 

Surgeon-Major W. N. Keefer 

Senior Medical Officer, Bay Settlements 

Andamans and Nicobnrs. 


With the exception of the Punjab and also of Bengal, where, during Mr. J. Eliot’s 
absence on furlough, Mr. A. Pedler has continued to officiate as Meteorological Reporter, 
the local Reporter’s duties have all been performed by the permanent incumbents of the 
several offices. 

In the Punjab, Dr. Lawrie resigned the office of Meteorological Reporter to the Pun- 
jab Government on quitting the province in April 1885. After his departure, the office 
was temporarily held by Mr. Oman of the Punjab Educational Department, who remained 
in charge until the ist December. On that date he was relieved by Mr. W. L. Dallas, 
I St Assistant to the Meteorological Reporter to the Government of India, who undertook 
the duties in addition to those of his previous office (a part of which, however, had been 
meanwhile transferred to the and Assistant Lala Ruchi Ram Salmi.) 

Mr. Dallas was absent on privilege leave from the 31st March to the 28th June 1885. 

The and Assistant Lalla Ruchi Ram Sahni, M.A., was appointed to that office on 
the ist June 1885, after a probationary course in the department. He has since con- 
tinued to prepare the daily weather reports and the daily weather charts, and during 
Mr. Dallas’s absence from Simla, when inspecting observatories in the cold weather, he 
was left in independent charge of the Simla office. 

The following table shows the number of stations, the registers of which were sent to 
each of the Reporters, respectively, for reduction and verification during the year under 
report : — 


Provinces. 

Meteorological Reporters. 

Total, 

India. 

Bengal. 

North-West- 
ern Provinces 
and Oudh, 

Punjab. 

Western 

India. 

Madras. 

Bengal and Assam .... 

4 

20 

... 

... 

... 

. . . 

24 

North-Western Provinces and Oudh . 

I 

... 

14 

... 

... 

*«, 

15 

Punjab 

2 

... 

... 

II 

... 

... 


Rajputana and Central India , 

1 

... 

4 


4 • 

... 

9 

Central Provinces . 

II 

... 

... 

... 

... 

... 

II 

Berar 

i 

... 


... 

4 

... 

5 

Bombay . . - • • 

... 

... 

... 

. ••• 
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Madras, Mysore and Coorg . 

1 

I 

... 

. - 

* - 

16 

18 

Burma ... - . 

7 

I 

... 

... 


... 

8 

Bay Islands . . • * * 

2 

... 

... 

• 1. 


»• » 

2 

Extra Indian 

5 

... 

... 

* 4 . 

... 

I 

6 

Total 

35 

22 

18 

II 

ai 

*7 

124 


This list does not include the registers of the provincial observatories in Bengal, nor those 
of Colaba Observatory, Madras, Goa and of Jeypore, which are furnished to the Meteoro- 
logical Office with all the necessary reductions. 

In Bengal, the North-Western Provinces and Bombay (in part) the Reporters superin- 
tend the rainfall registers of the district and sub -divisional stations of their respective 
provinces and prepare weekly and monthly returns of the rainfall. 

In Bengal the number of rainfall stations has been increased by 72 during the past 
year. New rules for registering the rainfall have been drawn up and translated into the 
native languages, and statistics have been collected respecting the kind of gauges in use 
at sub-divisional stations, their position, &c., and the proximity of objects likely to inter- 
fere with the accuracy of the record. By this means certain cases have been brought to 
light, in which the exposure of the instrument was decidedly faulty, and these have been 
remedied. 

The number of rainfall stations dealt with by each of the above officers is as 
follow : — 


Stations. 

Bengal 244 

North-Western Provinces and Oudh • , . . . 253 

Bombay . . • . . ... . * 477 


In the Punjab, the superintendence and collection of rainfall registers are not at pre- 
sent in the hands of the Meteorological Reporter, but Mr. Dallas reports that the sub- 
ject is under the consideration of the local Government. 

In Madras also, it has been proposed to transfer the charge of the rainfall regis- 
tration to the Meteorological Reporter for the province, but this has not yet been carried 
out. 

The Reporters for Bengal and Western India administer a system of storm warnings 
for the protection of the local ports. In the case of the former, this duty has hitherto 
been restricted to the port of Calcutta, signals being exhibited at certain stations on the 
Hooghly estuary, more especially for warning vessels about to put to sea. Lately, as has 
been already noticed in Part I of this report, the system has been extended so as to 
comprehend all the principal ports of the Bay of Bengal 

The meteorological observations copied ffom the log-books of ships entering the 
port of Calcutta are now received and tabulated in the Central Office, Calcutta. 

Mr. Dallas having been relieved of the work of preparing the daily weather report 
and chart, now discharges the duties of the Meteorological Reporter for the Punjab. He 
has continued the reduction and preparation for publication of the marine observations 
relating to the North Indian Ocean and the Bay of Bengal, received in 1877 and 1880 
from the London Meteorological Office. The barometric wind and current charts, with 
a descriptive text, are now being printed, and will be shortly issued ; and considerable 
progress has been made with the corresponding series for the Arabian Sea. 
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Office Establishments. — The following is a return of the numbers of ministerial 
officers and menials in the offices of the several Meteorological Reporters : — 



India, 

Bengal. 

North-West- 

Punjab. 

Western 

Madras, 

Total. 


Calcutta. 

Simla. 

ern Provinces. 

India. j 

Head Clerks . 

I 


I 

I 

I 

I 

I 

6 

Computers 

3 

... 

... 

... 

... 


... 

3 

Clerks and copyists . 

5 


2 

I 

3 

... 

4 

15 

Tabulators 

14 ^ 

6 

9 

4 

... 

8 

... 

41 

Draughtsmen 

22 

I 

I 

... 

... 


... 

4 

Artisans 

... 

... 

3 

... 


... 

... 

3 

Peons and menials 

7 

5 

5 

2 

2 

2 

2 

25 


In December last, Government sanctioned a scheme, submitted in the early part of the 
year under report, for improving the pecuniary prospects of certain of the ministerial 
officers, and for placing them on a more equal footing; and also for strengthening the 
Central Office and those of the Punjab, Western India and Madras Reporters. The net 
increase of expenditure, thus incurred, amounted to R4,ooo per annum, and a further 
sum of R5,963 was provided by savings on the salary of the Punjab Reportership (after 
providing for the salary of the 2nd Assistant above mentioned) and also on the travelling 
expenses and special Simla allowances previously incurred for the portion of the Central 
Office previously transferred annually to Simla and back again. 

Babu Fanindra Mohun Basu has continued in charge of the Central Office in Calcutta 
with the same excellent results as in previous years, and I have had much satisfaction 
in obtaining for him the increase to his salary included in the above scheme. The Head 
Computer, Babu Nirduksha Kumar Ghosh, has also worked with great intelligence and 
zeal, and well merits the increase of his salary, which, in common with the other computers, 
he has recently obtained. 

Mr. Pedler (Bengal) reports that his office has worked exceedingly well under the 
able superintendence of Babu Chandi Charan Chatterjee, and Mr. Hill (North-Western 
Provinces and Oudh) reports generally that the clerks and tabulators have all worked 
steadily and well during the year, under the Head Clerk Babu Chintamony Ghosh. Of the 
establishment of the Madras Office, Miss Pogson reports that each assistant has worked 
accurately and diligently throughout the year. 

Weather Bulletins and Storm-signal Service. — Since the 8th April 1885, 
the daily weather reports issued under the authority of the Department of Revenue and 
Agriculture, have been drawn up at Simla, a permanent establishment being retained there 
for the purpose. The reports are issued in the same form as in the previous year. The 
verbal summary, which accompanies each issue, is telegraphed to all the Provincial Govern- 
ments, and copies are furnished to the daily newspapers at Calcutta, Allahabad and Bombay, 

' Besides these, there are three temporary clerks for reducing the London Meteorological Office marine logs 
» Besides these, there is one temporary draughtsman for drawing up the marine charts. 
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295 copies of the printed report are issued daily to Government officers and one to a 
subscriber. 

As a part of the work connected with the daily reports, notice is sent by urgent 
telegram to the Meteorological Office, Bombay, of the progress of any storms that advance 
from the Bay of Bengal towards the Western Presidency ; and notice by urgent telegram 
is sent to the Civil and Political Officers of Khandesh and Guzerat of the appearance of 
storms likely to produce floods in the Tapti and Nerbuda ; arrangements have been made 
also for telegraphing direct to the same officers, from certain observatories in the upper 
drainage basins of these rivers, the occurrence of heavy rain, in order to give them due 
warning of probable floods. 

In Bengal, the Daily Weather Report for the province was issued from the 20th April 
to the 7th November, and the Bay of Bengal Weather Report illustrated by a chart, 
throughout the year. The latter was issued to 39 Government officers and 22 subscribers, 
the former to 99 Government officers and 19 subscribers. 

The storm signals were hoisted on three occasions during the year, viz., for the 
False Point cyclone of the 22nd September, for a storm which reached the Sunderbuns on 
the 14th and 15th October, and for that of the 14th to the 23rd November. This storm 
was formed off the coast of Ceylon and tracked, day by day, in the Bengal Weather charts, 
as it moved up the Bay, finally crossing the Arakan coast south of Chittagong and breaking 
up among the Arakan hills. There has been no previous instance of a storm being followed 
up the Bay with such precision, and indeed it is a rare case that any storm follows 
so long a course, at so leisurely a rate of progress, and in such a direction (north-east) 
as this. 

At stations on the Bombay coast, the signals were hoisted only on one occasion during 
the year, vis., for the little storm of the 8th to lolh June, which appears to have originated 
in the south of the Peninsula, and not as has usually been the case, on the Bay of Bengal. 
It was very small and the barometric disturbance slight. 

Weekly, Monthly and semi-Annual Reports. — From May to October, a 
descriptive summary of the weather is prepared monthly ; during the rest of the year every 
alternate month ; and published in the Gazette. Reports on the winter and spring snow- 
fall were also drawn up in May and June, and a forecast of the character of the rains was 
attempted, which has been noticed at length in Part I of this report. 

Charts of the rainfall for the three seasons, into which the year has been divided for 
this purpose (the cold season, the hot season, and the rains) have been prepared for 1885 
from the rainfall registers received by post, and several copies furnished to Government, 
but these are not published. A general chart and tabular return of the rainfall of the year 
was also prepared for the Secretary of State. 

In Bengal, weekly and monthly Meteorological and Rainfall Reports, for the province, 
are published in the Calcutta Gazette, and sets of 3 rainfall charts, showing the actual 
distribution of the rainfall and its variation from the average, ist, in absolute measurement 
and 2nd as a percentage of the normal average, are prepared monthly for Government. 
A general summary of the weather of the monsoon and the distribution of the rains, in 
Bengal, was also drawn up for the Government of Bengal. 

In the North-Western Provinces and Bombay, monthly abstracts of the registers of the 
several observatories are published in the local Gazettes, and in the Punjab, since the 
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beginning of 1886, a descriptive summary of the weather of the province has been 
prepared for Government and published in like manner. 

Annual Reports. — The report on the meteorology of the year 1884 was com- 
plete and in the printer’s hands by the beginning of December 1885, and the printed 
report submitted to Government on the 23rd March 1886. 

The report gives tables of temperature for 138 stations, and rainfall returns for 478 
stations, being an increase of four of the former and sixteen of the latter on the numbers 
respectively given in the report for 1883. The returns of most other meteorological 
elements are nearly as numerous as those of temperature. The elements tabulated in the 
Appendix are as follow. For comparison I give the corresponding number for the four 
previous years ; — 




Number 01-’ stati 

)NS, 



1880. 

i88r. 

j882. 

i8S3. 

1884. 

Equilibrium temperature of solar radiation 

109 

106 

II 2 

Ill 

113 

Duration of bright sunshine 

... 

... 

... 

2 

3 

Temperatures of nocturnal radiation . 

108 

106 

104 

107 

1 06 

Temperatures of the ground 

2 

4 

4 

4 

4 

Mean and extreme air temperatures 

126 

131 

130 

134 

138 

Sea-level equivalents of mean temperatures 

105 

io8 

io 3 

III 

112 

Means and extremes of atmospheric pressure 

122 

251: 

124 

125 

127 

Sea-level equivalents of mean atmospheric pressure .... 

10$ 

107 

108 

109 

no 

Direction and movement of winds 

124 

127 

125 

127 

128 

Temperature of evaporation . 

II5 

121 

120 

124 

12B 

Tension of atmospheric vapour ....... 

123 

128 

127 

130 

135 

Mean relative humidity 

123 

128 

127 

130 

X 35 

Mean proportion of clouded sky ....... 

122 

125 

124 

127 

130 

Inches of rainfall in each month ....... 

399 

417 

457 

462 

478 

Number of days on which rainfall was measured 

379 

403 

457 

462 

474 


The descriptive letter-press discusses the chief characteristics of the meteorology of 
the year. It includes tables of the average values of all the more important meteorolo- 
gical elements, for all stations that have furnished returns for three years and upwards 
and the report is illustrated with four plates, a chart showing the position of all 
observatories and rain-gauge stations, and three in coloured lithography, representing the 
mean distribution of temperature, pressure, and winds in each month of the year. 

The original observations of six observatories, ®z>., Calcutta, Lucknow, Lahore 
Nagpur, Bombay and Madras, were issued in a distinct publication in monthly parts 
Those forming the volume for 1885 were completed in June 1886. 

The Reporters for Bengal, the North-Western Provinces, the Punjab, and Bombay, 
each prepared and submitted to the local Governments, summaries of the weather features 
of the year 1884 in their respective provinces. 
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Miscellaneous Publications. — Parts IV and V of Volume II of the Indian Me- 
teorological Memoirs were issued during the year, completing the second volume of the 
w'ork. The first, already referred to in last year’s report, contains a very important and 
elaborate discussion of the characters and tracks of all the storms of the Bay of Bengal, 
that have been recorded on the office charts, during the months May to December, In 
the five years 1877 to 1881. The second contains a short Memoir of Mr. Hill’s on the 
variations of the temperature and humidity of the atmosphere at 4 and 40 feet above the 
ground surface at Alipore, Also the title page, lists of contents and general index to the 
volume. 

Part I of Volume III was issued just before the close of the year, containing the first 
part of a Memoir on the rainfall of India, which, when complete, with its tables, will occupy 
the whole volume. Three other Memoirs, vis., one by Mr. Eliot on the Akyab cyclone 
of the 1 2th to 17th May 1884, one by myself on the diurnal variation of the rainfall of 
Calcutta, and one by Mr. Dallas on the meteorolegy of a sea tract to the south of the 
Bay of Bengal, were printed and nearly ready for issue at the close of the year, forming 
Part I of Volume IV. 

Other Memoirs are in course of preparation by Mr. Hill, Mr. Pedlerand myself. Mr. 
Chambers, on the plea of want of sufficient office assistance, has contributed nothing to 
the official publications of the department since the list of storms drawn up in 1882, and 
published in Part I, Volume II of the Memoirs. 

Appendix F, gives a list of the Government officials, libraries, observatories, societies, 
&c., to which the publications of the office are presented, including those which send their 
own publications in exchange. 

Library. 

The additions to the library during the past year are enumerated in Appendix G, under 
215 titles. The library remains, as last year, in ten double book-cases in a large room 
on the ground floor of the office building. It is in good order, but it has not been 
practicable to undertake its re-arrangement, no officer having been available for the 
purpose. 


HENRY F. BLANFORD, 
Meteorological Reporter to the Government of India. 


Simla -. 

The 28th July 1886. 
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APPENDIX A. 


Extract from the Administration Report of the Meteorological Reporter to the Government 

of Bengal. 

^ ^ ^ 

Both the second class observatories were visited during the year. Jihubri was inspected by 
myself on 19th March 1886. Generally speaking, I was far from satisfied with the condition of the 
observatory. The Casella’s anemograph was, so far as [regards] direction, working with considerable 
friction, and the pointer was showing south-south-west, but in reality the wind was east-north-east. It 
showed a great want of observation on the part of the observer to record and report a wind direction 
almost diametrically opposite to the actual direction. The thermometers were dirty and covered 
with cobwebs. The bulbs of the wet instruments were found to be slightly encrusted, and the com- 
pound of the observatory was considerably overgrown with jungle. The solar radiation thermo- 
meter had a separation of mercury at the top of the tube of almost exactly 4°. The observer stated 
that he made allowance for the break, and that he had reported the fact to the head office, but the 
statement could not be verified from the office records either at the observatory or at the head office. 
The rain-gauge receiver was found to hold only i’38 inches of rain, and the observer stated that if the 
reservoir overflowed, he mopped up the excess water with a cloth and squeezed out the water into the 
measuring glass. The rain-gauge was therefore changed for a 5-inch gauge with a proper receiver. 
The anemometer was in very bad order with the cups dented, and the instrument was erected in a most 
disgraceful manner. A new anemometer has been supplied. The observer and his assistant do not 
appear to understand their work properly. The observer’s knowledge of English is very limited, and 
he is not in my opinion competent for the post of senior observer, though he might perhaps have 
previously done his work as assistant overseer properly. A new head observer will have to be 
appointed after a man is thoroughly trained in the Alipore Observatory. By my visit to the station, 
my former convictions of the carelessness of the observer were fully confirmed. In July 1885, I had 
occasion to fine the head observer Kadimuddin Ahmed R5, and his assistant his allowance for nine 
days, for neglect of duty in missing the hourly observations on several days, but the fines scarcely 
seem to have had the desired effect. 

Saugor Island was visited by my head clerk on the 12th January 1886. It was the first visit of 
inspection since the thermometer shed was erected and the Beckley’s anemograph put up in position 
in 1880. The sites for the shed and the anemograph were selected by Mr. Eliot on his visit to the 
station in March 1878. The thermometer shed is of the standard pattern and is erected within the 
grounds of the telegraph office, and enclosed by a nulla and a mound of earth at a distance as a 
protection from inundation. The telegraph office building stands directly to the south or south-east 
of the shed at a distance of 38 feet from it. There are several trees very near to the shed, which have 
the effect of making the place very close and shady. The barometer is placed against the wall near 
the doorway leading into the signal room. It was originally placed in a wooden shed of the old 
telegraph office, and within the light-house compound, but the instrument has been in its present 
position since February i88o, in a good light, and at a height of 25-3 feet above the mean sea-level. 
A Fortin’s instrument is in use, and it was found to be in good w'orking order. The thermometers 
were found in good order. 

The sun thermometer continues to be exposed on forked sticks at a height of 6 inches from 
the ground, as the same instrument has been in use since 1876. The Regulation stand has not been 
brought into use here. The rain-gauge in use was of old pattern, and 6 inches in diameter. The 
float of the gauge was lost, and the measurement of rainfall was made by means of a corresponding 
measure-glass. It was situated on the embankment, towards the south of the telegraph building. A 
new 5-inch rain-gauge has since been supplied and brought into use. The Beckley’s anemograph is 
set up on the top of the watch tower of the telegraph office, and the cups of the anemometer are 
51 feet above the ground. There are no objects- near, higher than the building. The instrument 
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Appeared to be set correctly, and its bearings were found well oiled. ' The condition of the obser- 
vatory in charge of Mr. Peters, telegraph master, who has been for a long time connected with the 
Department, was highly satisfactory. 

During the observership of Mr. Thomas, telegraph master, the grass tninimurn thermometer 
readings were found to be very low. An enquiry was made into the matter, and the result showed 
the defect in the readings was due to a break in the spirit column of the instrument, which was not 
noticed by the observer for months together. Mr, Thomas was therefore fined R15 in August 1885 
for this gross carelessness. The grass readings for 18 months had to be rejected. 

Eight of the 3rd class observatories were inspected during the year, Gya, Bankipore, 
Hazaribagli, Dacca, Darjeeling, Durbhunga, Jessore and Purneah, 

Purneah was visited by my head clerk on 23rd June. He reported that the observatory shed had 
been removed to a new site, near the jail compound, by order of Mr. Eliot, owing to the erection of 
a building for the jailoPs quarters close to the old site, but the conditions of exposure were almost 
identical with those of the abandoned site. The shed was in good order and the instruments clean 
and in working order, with the exception of the minimum thermometer, which had its column 
separated. The anemometer has become much shut in by the gradual growth of a row of high trees, 
that stand to the east and north-cast of the instrument, at a distance of 60 yards. The average 
height of the trees is now 50 to 60 feet, while the anemometer is at a height of 23 or 26 feet above 
the'grouncl. The medical olficer (Dr. Picachy), in charge of the observatory, has been asked to select 
a more suitable site for the anemometer. 

Darjeeling was visited on i6th November, As previously stated, the object of the inspection was 
to put the Becklcy^s anemograph in working order, as it had not worked for nearly two months, 
and the observer had not been able to put it right. The instrument was rendered effective, The 
other instruments were in good order, except the minimum thermometer, the column of which had 
i^lightly separated. The mercury iu the cistern of the barometer was also cleaned, and the instru- 
ment put in good order. Mr. R, Carter, Rector, St. Paul’s School, who is the Superintendent of the 
observatory, continues to take much interest in the observatory. 

B-ankipofa was visitiid on 27th Noveunber by myself. The condition of the observatory was fairly 
satisfactory. Munshi Moliabat Lai, who has been the observer for some time, having been suspended 
from his appointment as head clerk. Temple Medical School, a brother ederk, who has had expe- 
rience in meteorological work, has been temporarily put in charge of the ohseivations. A highci 
rate of allowance had been sanctioned for the station by the recent arrangennents in consideration 
of the fact that Munshi Moliabat Lai would reduce the observations himself and submit completed 
returns ; but if the Munshi is not reinstated, and a new man is permanently appointed, the meteorolo- 
gical allowance will have to he reduced to R15, as at other third class stations, and the work of 
reduction and tabulation w'ill he done in the central office. 

was visited on iGth December by Mr. Blanford, Meteorological Reporter to the Govern- 
ment of ladla. Mr. Blanford carefully verified the thermometers and the barometer in use, and the 
corrections of some of the thermometers were found to have altered. These instruments have 
therefore been recalled for re-verific<ation. The worthlessness of the minimum readings at Gya 
was noticed in the previous administration reports. The real cause of this anomaly has been found 
to be that, since the introduction of the Bengal Daily Weather Report in 1883, the readings of the 
wet minimum thermometer have been reported to this office in the 10 A.M. telegrams instead of those 
of the dry minimum. The observer (Nowringee Lai) had been given ample opportunity to find out 
the cause of the erroneous minimum readings reported daily, but he failed to do so and the fact is 
fatal to his character as an observer. He was consequently fined two naonths'' pay last year, and 
again a month's allowance (R15) in July 1885 for his continued inattention to the instructions he 
had received. The observer (Nowringee Lai) has gone on leave for six months, and advantage has 
been taken of this to appoint Mukund Lai, who had undergone practical training at the Bankipore 
observatory, to the observership. 

Jessore was visited by my head clerk on 27th December, There has been no change in tie site 
or exposure of the instruments, but there had been a very decided change for the worse in the ob- 
server, and most of the instruments were in bad order, and the observer’s excuses for the state of 
the observatory were most paltry. In, consequence the observer’s special allowance has been suspended 
for six months. 
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Dacca observatory "was visited by my head clerk on 20th January 1886, The barometer has 
been removed since 3rd May 1884 to the present position in the signal room of the telegraph office. 
It is now at an elevation of 21*7 feet above mean sea-level. The mercury in the cistern of the baro- 
meter was cleaned. The minimum thermometer had been out of order since November, and the 
observer had been unable to put it right, but the spirit column was easily restored. The anemometer 
was much in want of oil, and the observer neglected to take in the sun thermometer every night. 
The observatory was therefore not in very satisfactory order. 

Hazaribagh was inspected on 27th March. The condition of the observatory was very satis- 
factory. All the instruments were found to be in perfectly good order. The point of greatest 
importance in the inspection was to solve certain discrepancies in the wind records of the Casella^s 
anemograph. It was found that the principle on which the observer had worked hitherto was to 
make the embossed arrows on the paper correspond to the actual direction of the pointer of the 
wind-vane or to the absolute direction of the wind, and thus the N. embossed arrow on the paper 
made a very considerable angle with the line of the paper. The instrument was re-set, and the 
observer instructed how to keep the instrument in the required order. The observer was recommended 
for the continuance of the special allowance of R5 he had hitherto drawn. 

Durhhunga observatory was inspected on 30th March. All the instruments were in perfectly 
good working order and the shed in excellent repair, The observer, Baboo Jogin Chunder Banerje(t 
was the recipient of a five-rupee special allowance in 1883-84, but it was withdrawn for bad work, 
The observer was well reported on in 1884-85, and the condition of the observatory continuing to 
be equally good during 1885-86, he was restored to the special allowance for the ensuing year. 

The remaining observatories of this class, Sibsagar, Cuttack, Chittagong, Berhampori*, 

Silchar, Demagiri, False Point, Akyab, Tura, Tezpore and Burdwan, could not be visited during th(‘ 
year; but from the returns I’eceived, it may be presumed that their efficiency has been maintained in 
the majority of cases. 

Sibsagar . — Baboo Dandadbar Dutt Barua has continued to do good work during the year, and 
the special allowance of Rio has therefore been continued to him during the ensuing year. 

Cuttack. — Mr. Alley, telegraph master, was in charge throughout the year. The observations 
have been satisfactory and the returns punctual. He has been and is still the recipient of a five-rupee 
special allowance for meritorious services. 

Chittagong . — The telegraph master in charge, Mr. Gabriel, has clone his work well, and has been 
in charge of the observatory during the whole of the year. There were very few mistakes in tlui 
observations. 

Berhampore . — -The returns have been regular and satisfactory. Baboo Mahendra Nath Roy con- 
tinues to be the observer. His special allowance of Rio has therefore been continued to him. 

Silchar. — Mr. Blanford, Meteorological Reporter to the Government of India, visited this 
station early in 1884, and found that the shed was pot built according to the standard plan. The 
observatory has hitherto been a most costly one, reepiring yearly repairs, averaging Rioo. This was 
due to the shed being much larger than was necessary, and to the sole use of wood in its construction, 
which was rapidly destroyed by the attacks of white-ants, Mr. Blanford therefore sanctioned the 
erection of a more durable shed of standard dimensions supported on iron pillars. This has since 
been completed. The observer has submitted fairly satisfactory returns. 

Demagiri . — This station has not been visited since it was started. The only instruments in use 
are a dry dulb and a maximum, a dry minimum thermometer and a wind-vane, The wind-vane was 
blown down by a storm and injured. The maximum and minimum thermometer readings havci 
not been satisfactory. The civil hospital assistant of the Police Dispensary was in charge of the 
readings under the supervision of the civil medical officer. There is no allowance attached to this 
station, as it was established by the Deputy Commissioner of Chittagong Hill Tracts under the provi- 
sions of the rules for volunteer observers. The observations from this station are so far from satis- 
factory that they are frequently rejected, 

False Point. The observatory shed was blown down by the storm of September 23rd, which 
passed over this station and swept away Hookitola, which was also a rainfall-recording station. A 
very valuable set of observations was made at this station during the cyclone of this date by 
Mr* Wprkinan, the observer. The telegraphic .communication remained suspended from the 22ncl 
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September 1885 to 6th January 1886, when the 10 A.M. telegrams were again resumed. The shed 
instruments were all saved by their timely removal, but the anemometer was blown down and badly 
injured. This has since been replaced by a new instrument. The records for the year were fairly 
satisfactory. Mr. Workman, light-house keeper, was formerly the observer on an allowance of R25 
a month, but he having been appointed Port Officer, False Point, Mr. London succeeded to the post 
of meteorological observer on the reduced allowance of R20, and the observations are now being 
taken by him. 

Akyab , — The registei's have improved much. They were punctually received in this office. 
jBurdwan , — The observatory is apparently in excellent order, and the returns from this station 
have been satisfactory. Baboo Mokshoda Prasad Roy Chowdhury has well maintained his reputatiom 
and has been recommended for the continuance of his special allowance of Rio, 

Turn . — ^Thc registers from this station have been of very doubtful value. 


Meteorological Office, Bengal; 
The ^th June 1886* 


ALEX. PEDLER, 

Ojfg, Meteorological Reporter to the 

Government of BengaL 


APPENDIX B. 


Extract from the Administration Report of the Meteorological Reporter to the Government of the 

NorthAVestern Provinces and Ondh* 

The first class observatory at Allahabad obtained its full equipment in the beginning of Marcln 
and the full staff of observers has been entertained only since tlie ist April. The new building in the 
Chatham lines, for the observatory in conjunction with the Meteorological Office, was not quite com- 
|)leted at the emd of the year under report, but was already so far advanced in November that it could 
l)e occupied by the office. Very little progress was made during the cold weather, and it was not 
until the beginning of March that the arrangements for setting up the meteorograph were completed. 

Whilst the building was being got ready, the series of comparative thermometer readings at the 
old and new observatory sites, commenced in September 1884, was carried on ; but from the ist De- 
cember only two complete sets of readings have been made at the old site instead of four as formerly, 
whereas at the new observatory four sets of observations have been made instead of two. On the re- 
moval of the office and tlic accompanying transformation of the new observatory into the principal 
one, the hour of the early morning observation was changed from 4 to 6 A.M., the latter being more 
convenient to the observers and more nearly coincident with the epoch of minimum temperature. It 
is, moreover, the hour adopted at the Alipore Observatory, Calcutta. 

A summary of the comparative observations of temperature and humidity for the year under 
report is given in the Appendices. The series will be continued until the end of August, when a 
period of two years will be completed. The twelve months^ observations in the Appendix show that 
the mean temperature at the new site is higher than at the old by about half a degree, and that the 
difference is greatest at the end of the rains, whilst at the hottest time of the year the old site is 
slightly hotter than the new. The minimum temperatures do not differ much in any month, nor do 
the maxima, except in the hot-weather months, when they are about a degree lower at the new site 
than at the old, The excess of the mean at the new site is due to the higher temperature of the 
forenoons and afternoons, as indicated by the observations made at 10 A.M. and 4 P.M, 

These differences are all explained by the circumstances that the ne-vi' site is on an open breezy 
plain, covered in the rainy season with grass cropped short by grazing csttle, whilst the old site is in 

G 2 
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a hollow surrounded by trees, and in the rains and for some time afterwards, 

and other vegetation. The trees cut off the morning and afternoon sun, but ^ 

and as the air does not circulate so freely as at the new site, a higher , 

hottest time of the day, in those months when the wind velocity is highest. In the moMhs at 
of the rains, when there is little or no wind, the maximum temperatures would probably be equal 
were it not that the old site is rendered slightly cooler by the vegetation and consequent evapoiation. 
At this season also, the foliage of the trees is densest and cuts off the morning and afternoon sun mos' 

The Immidity observations, on the w'hole, bear out this explanation, but during the three months 
of the dry hot weather, there was apparently a slight excess of humidity at the new site, not easily 

^ The nocturnal radiation thermometer gave uniformly lower indications at the new site than at 
the old, as was to be expected. The differences of the solar radiation theimomc eis ate so gicat 
and irregular that they are only explicable on the assumption that the two instruments (winch are 

Supposed to be corrected to a common standard) are not comparable, except w len exposte sit e ly 

side under absolutely identical conditions. That a very slight change of position alters the indica- 
tions of these instruments, owing to a change in the quantity of heat they receive from surrounding 
obiects, has been recently and unexpectedly rendered evident, by the inadvertent vitiation ol the long 
series of observations made with the instrument in use at the old site, which has fortunately o.soaped 
breakage since January 1876. In 1884, the position of this instrument was changed to_ make room 
for the towmr mentioned in last year’s report— a change which I did not discover until this year.^ lu; 
instrument was placed 3 or 4 yards nearer to a small mango tree, the result being a permanent rise ot 
its indications empirically determined to be about 2° Fahrenheit. As the long senes of olisorvatioiis 
at the old site has thus been interrupted, and the observations were certain to lie discontinued at the 
end of August, the instrument has now been removed to the new observatory, where it will again 
be compared with the one in use there. 

* 45 , * ■* * * * * * 


Since the removal of the Meteorological Office and the observatory head-quarters to the new 
building last November, the hourly observations kept up, as at the second class stations, for norirly 
ten years, have been abandoned. The observations, now made, compiise a full set of pn!ssure, tem- 
perature,’ humidity, wind, rain, cloud, and general weather observations five limes daily, besides the 
continuous registration of the first five of these elements by the Van Ryssclberghe meteorograph ; 
also observations of ground temperature, and of the temperature and humidity in the thermograph 
penthouse and in a similar penthouse near the top of the tower three times a day, these latter being 
made with a view to determine the variation of temperature and humidity with height above the 
oTOund ; and, in addition to all the above, observations of special instruments, such as the suiisliino 
recorder, the nephescope, and Frankland’s solar thermometer. 


S A. HIl.I., 

Meteorological Reporter to the Government^ 

North-Western Provinces and Ondh. 



Comparison of shade teniperatures at the Neie Ohseroatary^ Chatham Lines j Allahabad^ ^suth those simultaneously recorded at the old site. 
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Computed by means of variable corrections proportional to the range, from the lo a»m., 4 p.m., maximum and minimum observations. 



Comparison of the readings of the radiation thermometers taken at the Old and Neio' 

Observatories^ Allahabad. 


Month, 

Sun radiation thermometer. 

Nocturnal radiation thermometer# 

New. 

Old. 

Difference. 

New. 

Old. 

Difference. 

April 

1885 . . . . 

162*1 

162-3 

— 0*2 

60-3 

62*0 

1*7 

May 

33 ••• • 

163-7 

163-6 

-fO'I 

64*2 

66 8 

— 2*6 

June 

w • • * * 

162-5 

i6o*9 

+ 1*6 

76-5 

77-8 

— 1*3 

July 

. # » . 

149-4 

14S-3 

+4-1 

77*0 

77-4 

— 0*4 

August 

33 » # » * 

146*4 

140*2 

4-6*2 

76*1 

76*2 

(j'l 

September 

)»•»»• 

153*0 

152*2 

4o'8 

719 

71*9 

*0 

October 

33 . # . . 

152-4 

152-3 

4 o‘i 

57-8 

58-8 

— ro 

November 

33 ••• • 

143-8 

146-4 , 

— '2*6 

43-6 

45-0 

*” • 1 * 4 , 

December 

jj . • • » 

124-2 

125-3 

— I'l 

41-4 

43-4 

—2*0 

January 

1886 .... 

133-4 

135-4 

— 2*0 

37-8 

396 

— 1*8 

February 

33 ••• * 

144-1 

140-g 

+ 3*2 

37-8 

4i'-3 

^2*5 

March 


*56-3 

153-6 

+ 3*7 

52-5 

5S-U 

”-2*5 


Ykar 

149-3 

148*1 

4X‘2 

58-1 

59-5 

- 1*4 


Comparative observations of atmospheric humidity at the Old and Neio Observatories^ Allahabad. 





vapour tension in inciieb of mercury. 

RELATIVE HUMIDITY OK DERCENTAOE OF 
SATURATION# 



Month. 

Mean, 

At 10 A.M, 

M GAN. 

At xo a.m. 

' 



Nw, 

Old. 

Dlllcr. 

cucc. 

New. 

Old. 

Dl/ler- 

cnce. 

New. 

Old, 

DKl'cr. 

etiee. 

New. 

Old. 

DillCT” 

eiu-c. 

April 

1885 .... 

*388')^ 

-373* 

+-UI5 

‘41I 

‘3S4 

+ ‘()27 

33* 

32* 

+ I 

28 

26 

+ 1^ 

May 


-488 

•458 

+•030 

•5U9 

*477 

+•032 

39 

37 

+ 2' 

34 

31 

4 ' 3 

June 

» • ♦ • • 

■747 

■722 

+•025 

•756> 

•736 

4- *020 

53 

51 

+ 2 

49 

47 

4*2 

July 

33 * * » * 

•944 

•974 

—•0311 

*970 

*999 

—•029 

79 

83 

•-“4 

79 

81 

—2 

August 

33 ' * * * 

•932 

'954 

— ‘022 

■941 

-967 

— 026 

86 

88 

— 2 

82 

85 

3 

September 

33 * » » . 1 

•851 

’871 

—*020 

•893 

•904 

— *011 

74 

77 

•~3 

70 

72 

—2 

October 

33 * 

•359 

-615 

—•056 

•601 

*620 

—*019 

57 

64 

-7 

5 <'> 

55 

-5 

November 

33 ••• » 

'375 

•398 

--•023 

•405 

-392 

+ *013 

54 

60 

—6 

45 

47 

2 

December 

33 • * » . 

•376 

•389 

—•013 

'394 

•392 

+*002 

72 

75 

*-3 

67 

69 

—2 

J anluary 

1886 . . . , 

•351 

•359 

—‘008 

■380 


+ ‘014 

66 

70 

—4 

62“ 

64 

"-“2 

February 

33 * 

■256 

•308 

—•052 

-264 

*294 

—*030 

45 

54 

--9 

39 

45 

- 6 

Ma^ch 

1 

S 3 • ‘ * . • » 

-42S 

•454 

— *026 

•455 

’481 

—*026 

49 

53 

—4 

43 ' 

46 


’ ‘ 

r — 

Year 

'55S 

•573 

-•015 

1 -582 

■584 

— *002 

59 

62 

*-3 

54 

56 

—2 


^ Crude mean of lo and 4 P,m< and minimum observations# 
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List showing the names of the Superintendents and Observers at the Meteorological Observatories in India^ during the year 1885-86 — continued. 
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List showing the names of the Superhitendeyits and Observers at the Meteorological Observatories in India, during the year 188^-86 — continued. 
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List showing the names of the Superintendents and Observers at the Meteorological Observatories in India, during the year i88g-86. — continued. 
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List showing the names of the Superintendents and Observers at the Meteorological Observatories in India, during the year 188^-86 — continued. 
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List showing the names of the Superintendents and Observers at the Meteorological Observatories in India^ during the year j88^-86 concluded. 
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APPENDIX D. 


Return of the Stocky Receipt and Issue of Instruments for 

the year 

1885-86. 


Instruments, 

In store on 
ist April 
i88s. 

Received, 

i 885 ' 86 . 

Issued, 

*885 80. 

Van Rysselbergbe^s meteorograph 

I 


I 

Barometers, observatory, Fortin’s principle 

9 

10 

7 

Bo* do. Kew principle 

6 

4 

8 

Do, mountain, portable tripod (Adle) , . . , . . . . 

20 

10 

10 

Do, marine, Kew principle 

21 

2 

3 

Do. Newman’s large standard 

2 



Do. do. small standard 

3 



Do. Negretti and Zambra (various) 

7 

9 

3 

Aneroids . 

i 8 

I 

2 

H ick’s barograph 

X 



Thermometers, standard, with attached scales , . . , , ‘ 

i 6 


7* 

Do, do, without attached scales (chemical) 

1 


1 

Do. for hygrometers (Kew pattern) 

Sling thermometers . • , , 

36 

14 

20 

1 


4 

Thermometers, maximum, for shade 

68 

13 

26*^ 

Do. solar in vacuo (selfpregistering) 

9 

43 

35 t 

Do. do. do, (non-self»registering) , » • . , . 

21 


5 

Do. do not in vacuo 

2 



Do. minimum, for shade 

33 

26 

Zl 

Do. do, for radiation 

14 

33 

26 

Six’s thermometers . * , , 

6 

1 


Traveller’s maximum and minimum thermometers . , , , , 

Frankland’s sun thermometers 

M ‘ 

6 

... 

Boiling point thermometers . . , 

3 

7 

I 

J 

Thermograph, with Negretti and Zambra’s sets of recording thermometers 

Common thermometers, brass scales . 

I 

• • ♦ 

»»* 

Ponillet’s pyrheliometer 

27 

1 

0 « « 

I 

Stewart’s actinoraeter (thermometers for) . . , , , , ! 

7 



Do. do. (chamber for) 

j 


ft* 

Hodgkinson’s do. 

****t*f. 

2 


•t* 


^ I condemned as unserviceable, 
1 3 do. do. 
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Return of the Stocky Receipt and Issue of Instruments for the year 188^-86 — concluded. 


Instruments. 

In store on 
ist April 
j88j5. 

Received, 

1885-85. 

Issued, 

1885-86. 

Herschell’s actionometer .... 



• 


. 



I 



Regnault’s hygrometers .... 





• 



3 

1 It 

I l« 

D an i ell’s do. , , , . 








10 

lift 

ft «« 

Halleur^s do. .... 





♦ 



5 

M* 

... 

Pocket spectroscopes (Browning’s) 





• 



2 

... 

X 

Anemometers ...... 





• 



18 

16 

27 

Wind-vanes 





• 



• •ft 

21 

^9 

Beckley’s anemograph .... 





• 



... 

I 

« i 

Casella’s do* .... 





* 



*•• 

. 2 

•tt 

Electric anemometer and wind-vanes . 




<$ 

. 



3 

... 

»♦» 

Rain-gauges (Symons’) 5'^ diameter 





• 



48 

10 

20 

Do. 6'^ do* 




♦ 

• 



X 

It* 

... 

Self-registering rain-gauge (Casella’s) . 




* 

. 



... 

I 

1 «« 

Measure-glasses for 5" rain-gauges 




« 




8 

17 

24 

Do, do, 6'' do. 





* 



2 


. . * 

Reading lenses 





• 



2 

2 

3 

Sun thermometer-stands .... 








4 

10 

3 

Radiation pads 




* 




2 

2 

4 

Thermometer cages , , . * . 





m 



3 

7 

6 

Do* do, for ships 





• 



*4 

1 , * 

X 

Prismatic compasses ..... 





% 



t 

2 

2 

Magnetic do. 





* 



« « « 

7 

7 

Sand-glasses (3 minutes) .... 





* 

ft 


43 

H « 

26 

Sunshine recorders ..... 








3 

1 »« 

2 

Bull’s-eye lanterns 





• 

# 


... 

t 

I 

Salinomotcrs 





• 

ft 


35 

1 

3^ 

Clocks 








... 

9 

9 

Spirit-level ...... 





* 



i 

I 

. . « 

««* 

Electrophurus 





• 



X 

t .( 

... 

Filled tubes for marine Kew principle barometers 





• 



12 


2 

Do. do. observatory, do. do. do. 








8 

12 

1 

Do. do. Adie’s mountain Fortin barometers 





• 



... 

4 , 

4 

Chain for Casella’s embossing anemograph , 





• 



i, 100 ft. 

■ ... ■ 

100 ft 

Glass cylinder jars ..... 





• ■ 



■ 2 

... 

... 


I 2 
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APPENDIX E. 


Return of the Instruments issued to each Observatory in 188^-86. 






Hygro- 

meter. 

a 

4 

a 

0 

1 
(U 

Mini- 

mum 

THERMO 

METER. 

Radia- 

tion 

“THERMO 

METER. 








u 

4 

lo 

B 

0 

g 

I 

■** 

P 

.2 


V 

% 

4> 

? 


C 

4 

4 

t4 


Actinometer thermometer. 


c 

a> 

4 

B 

0 

E 

0) 






PL 

4) 

P 

•c 

u? 

p 

t 

(D 

CO 

43 . 

p 

p . 

0 u 

BS 

*(1; S 

0 

Province 

. Stations, 


1 Barometer. 

Q 

Wet. 

:S 

B 

p 

B 

B 

t 

Q 

*^a| 

Wet. 

Solar. 

Grass, 

4 

4 

5 
0 
E 
e 
< 

Wind-vane. 

g 

I 

a 

*c5 

u. 

.s 

3 

<D 

Lens. 

Clock. 

»d 

1 

CD 

"5 

P 

p 

43 

Pad for grass rac 
mometer. 

u 

rt 

U 

(U 

pa 

.p 

D. 

e 

0 

B 

(D 

a 

< 

Aneroid. 

0 

B 

4 

j: 

’V. 

4 

P 

43 

CD 

Slinsr thermomete 

d 

4 

1 > 
a 

4 ) 

0 

0 

§ 

M 

a 

4 ) 

Z 

p 

p 

(A 

^?b 

rt 

3 

§ 

Sunshine recorder 

Salinometer. 

1 

bJ 

a 

g 

4 

d 

8 

1 

tj 

(U 

a 

CD 

c 

B 

CJ 

Filled tubes for m 
barometer. 

Filled tubes for 
K. P. barometer 

Filled tubes for Ac 
tain Fortin’s bar 

Arabia . 

Aden 

, 










I 

























Beluch- 

Quetta 









I 


























... 

I STAN. 































" 




... 

M. 

Cash- 

Leh , 



... 



2 

I 





























































"" 



... 

... 

Nepal . 

Katmandu . 


2 






I 




























/ 

Kailang . . 



... 










2 
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Return of the Instruments issued to each Observatory in 188 ^-86 — concluded. 
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APPENDIX F, 


List of Recipients of the Publications of the Meteorological Office. 


Adelaide 
Agra 
A j mere . 
Akola . 
Algeria . 


Allahabad 

AmslcrdaiTi , 
Bangalore 
Batavia, Java . 


Bombay 


Brisbane^ Queensland 
Brussels 

Bucharest, Roumania 
Budapesth 


Calcutta 


Meteorological Observatory* 

The Editor of the Delhi Gazette. 

Chief Commissioner of Ajmere. 

Sanitary Commissioner for Berar. 

Director of the Meteorological Service of the iScole des Sciences d' Alger. 
Secretary to the Government, North-Western Provinces and Oudh. 

Department of Revenue and Agriculture, North-Western Provinces and Oudh. 
Meteorological Reporter, North-Western Provinces and Oudh, 

Sanitary Commissioner, ditto ditto. 

Editor of the Pioneer. 

Royal Academy of Sciences. 

Chief Commissioner, Mysore and Coorg. 

Conservator of Forests, Mysore and Coorg. 

Meteorological Observatory. 

Royal Prussian Meteorological Institute, 

.Secretary to the Government of Bombay. 

Meteorological Reporter for Western India, 

Colaba Observatory, 

Sanitary Commissioner with the Government of Bombay. 

Bombay University. 

Asiatic Society of Bombay, 

Sassoon Mechanics’ Institute. 

Geographical Society of Bombay. 

Editor of the Bombay Gaseite. 

Ditto Times of India, 

Elphinstonc College. 

Observatory. 

Royal Academy of Sciences. 

Observatoire Royal. 

Meteorological Institute. 

Observatory. 

' H, M, Secretary of State for India (through Reven ue and Agricultural Department). 
Secretary to the Government of India, Revenue and Agricultural Department. 


Ditto 

ditto, 

Home Department. 

Ditto 

di tto, 

Public Works Department, 

Ditto 

ditto. 

Foreign Department. 

Ditto 

ditto, 

Department of Finance and Commerce. 

Ditto 

ditto. 

Military Department 


private Secretary to His Excellency the Viceroy. 

Secretary to the Government of Bengal, Revenue Department. 
Meteorological Reporter to the Government of Bengal, 
Surveyor General of India. 

Director, Geological Survey of India. 

Sanitary Commissioner with the Government of India, 

Ditto ditto ditto Bengal. 

Superintendent, Botanical Gardens, Calcutta. 
Inspector^General of Forests with the Government of India. 
Surgeon-General ditto ditto. 

Asiatic Society of Bengal. 

Indian Museum library. 

Calcutta University* 

Presidency College. 

Public Library. 

Editor of the Calcutta Review. 

D itto Statesman and Friend of India, 


List of Recipients of the Publications of the Meteorological Office — continued. 


Calcutta— cow , 


Cambridge 

Cambridge^ Massachusetts 
Cape of Good Hope 
Carlsruhe, Baden, Germany 
Chemnitz 
Chatham 

Christiania . . . , 

Colombo . . . 


Constantinople 
Copenhagen . 

Cordoba 

Darjeeling 

Dehra Dun 

Dharwar 
Dublin . 

Dacca , 

Edinburgh 

Ellichpore 

Goa 

Greenwich 

Guatemala 

Hamburgh 

Havana 
Hong-Kong . 
Indore . 

Iowa, U. S. . 
Jeypore . 

J ubbulpore 
Katmandu 
Khandwa 
Kitzingen, Bavaria 
Kurrachee 


Lahore * 

Leeds . 
Lisbon . 

London . 


Editor of the Englishman, 

Ditto Indian Daily News, 

Ditto Hindu Patriot, 

Ditto Indian Agriculturist, 

St. Xavier’s College Observatory. 

The Alipore Observatory. 

Mint Master. 

Indian Association for the Cultivation of Science, 

University Library (through H. M.^s Secretary of State for India). 

Harvard University. 

Astronomer Royal. 

Bureau fiir Meteorologie und Hydrographie. 

Royal Meteorological Institute. 

Royal Engineers’ Library (through Revenue and Agricultural Department). 
Norske Meteorologiske Institut. 

Royal Observatory. 

Editor of the Ceylon Times, 

Ditto Ceylon Observer, 

Surveyor General of Ceylon. 

Observatoire Imp(5rial Metdorologique. 

Danske Meteorologiske Institut. 

Royal Danish Academy of Sciences. 

Meteorological Office. 

National Academy of Science. 

Conservator of Forests, Government of Bengal. 

Editor of the Indian Forester, 

Superintendent, Great Trigonometrical Survey. 

Conservator of Forests, Bombay, Southern Division, 

Royal Dublin Society. 

Dacca College. 

Scottish Meteorological Society. 

Astronomer Royal for Scotland, Royal Observatory, 

Scottish Geographical Society (through H. M.’s Secretary of State for India), 
Assistant Conservator of Forests, Melghat Division. 

Royal Observatory. 

Astronomer Royal, Royal Observatory. 

Observatorio Meteorologico, del Institut Nacional de Guatemala. 

Nord Deutsche Seewarte. 

Deutsche Meteorologische Gessellschaft, 

Real Collegio de Belen, 

Observatory, 

Agent to the Governor General for Central India in charge of the Residency. 
Iowa Weather Service. 

Maharajah’s Observatory, 

Civil Surgeon of Jubbulpore. 

Resident at Nepal. 

Civil Surgeon of Nimar, 

Dr. Emil Von Schlagintweit. 

Conservator of Forests, Bombay, Sind Division. 

Secretary to the Government of the Punjab. 

Meteorological Reporter ditto ditto. 

Sanitary Commissioner ditto ditto. 

Conservator of Forests ditto ditto. 

Editor of the Indian Public Opinion, 

Yorkshire College (through H. M.’s Secretary of State for India). 
Observatoire de Infante d’Luiz. 

Academy of Sciences. 

Meteorological Council. 

Royal Society. 

Royal Asiatic Society (through H, M.’s Secretary of State for India) 
Northbrook Indian Club (through H, M.’s Secretary of State for India). 
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Ltd of Recipients of the Publications of the Meteorological Office — continued. 



Society of Arts. 

Institution of Civil Engineers* 

Royal School of Mines. 

Royal Meteorological Society* 

Admiralty Library. 

United Service Museum. 

London-— . . » / 

British Museum (through H. M.’s Secretary of State for India). 

Athenzeum Club, 

Editor of the Philosophical Magamie» 

Ditto AthcncBum* 

Ditto Nature^ 

Ditto Symonses Mo^ttl'ily Meteorological MagamnCi 

Ditto Westminstef Revic'm* 


Ditto Qtmrterly Romero, 


Secretary to the Government of Madras, 

Ditto ditto Public Works Department, 

Meteorological Reporter to the Government of Madras. 

Government Astronomer, Madras, 

Sanitary Commissioner, Government of Madras, 

Madras University. 

Madras J 

Editor of the Madras Times, 

Ditto Madras Mail* 

Superintendent, Government Central Museum. 

Assistant Director of Agriculture, Government of Madras, 

Surgeon General, British Medical Department 

Ditto, Indian Medical Department, 

Master Attendant of Madras. 

* \ 

Conservator of Forests, Northern Circle. 

Madrid ...... 

Royal Observatory. r 

Magde burgh 

Observatory of the Magdeburgh Zeitung, 

Manchester . . . . . 

Literary and Philosophical Society. 

Manila 

M ctcorological Observatory, 

Mauritius . . . . , 

( 

Meteorological Society, 

' Observatory, 

Melbourne, Victoria . . j 

University Library. 

. Public Library. 

Mexico 

Central Meteorological Observatory. 

Milan 

( 

Royal Astronomical Observatory. 

Royal Observatory, 

Munich * « . 4 » s 

Royal Bavarian Academy of Sciences. 

Geographical Society. 

Chief Commissioner, Central Provinces, 

Sanitary Commissioner, ditto. 

Nagpur . . • . . 1 

Inspector General of Education, Central Provinces. 

Superintendent, Meteorological Observatory* 

Naini Tal . . . . . 

, Conservator of Forests, Central Provinces, 

Ditto ditto, North-Western Provinces and Oudh. 

New Haven, Connecticut • ^ 

Connecticut Academy of Arts and Sciences. 

Editors of the American Journal of Science* 

New York, U. S 

Central Park Observatory. 

Nowgong-Rajshahye . 

Sub-Divisional Officer. 

Ootacamund . , . , ^ 

Conservator of Forests, Government of Madras. 

Editor of the South of India Obserrern 

Oxford . • * * * 

Radcliffe Library. 

Radcliffe Observatory. 

Observatoire Physique Central de Montsouris* 

Editor of La Nature* 

Paris 1 

Physical Observatory, Meudon, 

Bureau Central M6tdorologique. 

Meteorological Society of France. 

Perpignan, France . . . . 

Observatorie M^t^orologique et Magnetique, 


K 
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List of Recipionts of the Publications of the Meteorological Office concluded. 


Perth, W. Australia 
Pesaro, Italy . 
Philadelphia . 
Poona . 

Prag, Bohemia 
Raipur . 


Rangoon 


Rome 

Rio de Janeiro 
Saharunpore . 
Secunderabad 

Shillong 

Simla 

Singapore 

Stockholm 

St. Petersburg 

Strasburg 

Stonyhurst 

Sydney . 

Syracuse, Sicily 
Tasmania 
Tiflis, Russia . 

Tokei, Japan . 

Toronto, Canada 

Turin 

Upsala . 

U trecht . 

Vienna . 


Vizagapatam , 


Washington, U. S. 


Wellington, New Zealand 
Woolwich 

Zi-ka-wei, Shanghai 
Zurich . ‘ . 


Surveyor General. 

Royal Observatory. 

Franklin Institute. 

Conservater of Forests^ Bombay, Northern Division. 
Observatory. 

Civil Surgeon of Raipur, 

Chief Commissioner, Burma. 

Sanitary Commissioner, ditto. 

Conservator of Forests, ditto. 

Editor of the Rangoon Times. 

Meteorological Office (Ministry of Agriculture). 

Imperial Observatory. 

Superintendent, Botanic Gardens. 

Secretary to the Resident at Hyderabad. 

Chief Commissioner of Assam. 

Conservator of Forests, Assam. 

Assistant Quarter Master General, Intelligence Branch. 
Principal Civil Medical Officer, Straits Settlements. 

Nautisk Meteorologiska Byran. 

Observatoire Physique Central. 

Geographical Society of Russia. 

Prof, H. Wild, Central Physical Observatory. 

Imperial University Library. 

Stonyhurst College Observatory. 

Observatory. 

University Library, 

Royal Meteorological Observatory. 

I Royal Society, 

Physical Observatory, 

Imperial Mining Office. 

Imperial Meteorological Observatory. 

Magnetical and Meteorological Observatory. 

Royal Astronomical Observatory. 

Meteorological Society of Italy. 

Meteorological Observatory. 

Royal Netherlands Meteorological Institute. 

K.K, Central-Anstalt fur Meteorologie und Erdmagnetismus. 
K.K. Geologische Reichsanstalt. 

Imperial Academy of Sciences. 

Dr. J. Hann. 

A, V. Nursingrow, Esquire. 
r Chief Signal Officer, United States Army. 

I Smithsonian Institution. 

I Naval Observatory. 

Hydrographic Office. 

Professor Cleveland Abbe, Signal Office, 

^ United States Geological Survey. 

, Observatory. 

. Royal Artillery Library. 

, Magnetical and Meteorological Observatory- 
. Central Meteorological Institute. 
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APPENDIX G. 


Presentations to the Library from the ist April i88^ to the ^xst March 1886* 


Title Qf work* 


Allahabad 


Amstehdam 


Batavia . 


BlKHIAUEST 


Budapesth 


Calcutta 


Meteoroloj^ical Service 


Meteorological Ofiice 


Royal Academy ol Sciences 


: Magnctical and Meteorological J 
Observatory. j 

Austrian and German Meteorology 
, cal Society. 

Dr. G. Heilman . . • • 

Royal Prussian Statistical Bureau 


Government ot Bombay • 

Government Observatory 

Meteorological Office , . « 

Reception Committee . . * 

Royal Academy of Sciences » 

Institutul Meteorological Romanici 

K. Central Anstalt fur Mcteologie- 
und tCrdmagnetismus. 

Comptroller and Auditor General . 

Director-General of Post Offices in 
India. 

Geological Survey of India X 


Government of Bengal . 


Bulletin Mdteorologique du Gouvernement general de PAlg^rie, i6th Febru- 
ary 1885 to 15th February 1886, 

Bulletin Mensuel, December 1884, and February tp June 1885, 

Administration Report of the Meteorological Reporter to the Government of 
the North-Western Provinces and Oudh for the year 1884-85. 

Sketch of the Meteorology of the year 1884 in the North-Western, Provinces 
and Eastern Rajputana. 

Verslagen en Mededeellngen der Koninklijke Akademie van Wetenschapen 
Afd Natuurkundc, Twoede Reeks, Deels XlX and XX* 

Proccsscn verbaal, 1883-84. 

Naam en zaakregester op Akad, &c., Tweede Reeks, Deel I^XX, 

Jaarboek, 1883. 

Rainfall in the East Indian Archipelago, sixth year, 1884. 

Observations made at the Magnetical and Meteorological Observatory in 
Batavia, Vol. VI, parts I and 11. ; 

Metcorologische Zeitschrift, January and February 1886. 

Ueber gewisse GesetzmUssigkcitcn im Wechsel der Witterung aufeinander- 
folgender jahreszeiten. 

Proussische Statlstik-Ergcbnissc der Meteorologischcn Beobachtungen im 
Jahre 1884. 

' Annual Report of the Sanitary Commissioner for the Governnent of Bombay 
for 1884- 

Bombay Gazetteer, Vol. XVIII, parts I to III. 

Magnetical and Meteorological observations made at the Government obser- 
vatory, Bombay, during the years 1883 and 18S4, 

Brief sketch of the Meteorology of the Bombay Presidency in 1883-84. 

Addresses at the Complimentary dinner to Dr, Benjamin Apthorp Gould, 

Bulletin, 3rd series, Tomes VI to VIII. 

Annuaire, 1884 and 1885. 

Jours de solitude. 

Buletinul Ministerului agriculture!, industreii, comerciului si doraenutor, 
Anul 1 , 1885, Nps, 2 tp 7. 

Jahrbucher. BUndo X to XIV, 

Civil Budget Estimate for the year 1885-86. 

Indian Postal Guide, No. XXV, October 1885. 

Memoirs of the Geological Survey of India, Vol, XXI, parts 3 and 4* 

Records of the Geological Survey of India, Vol. XVIII, parts 2 to 4j Vol. 
XIX, part i. . 

' Returns of the rail-borne traffic of Bengal during the quarters ending 31st 
March 1884, and 31st March, 30th June and 30th September 1885. 

Report on the external trade of Bengal with Sikkim, and Bhutan 

for 1884-85. 

Report on the rail-borne traffic of Bengal during the year 1884-85. 

Report on the river-borne traffic of the lower provinces of iBengal and on 
the inland trade of Calcutta and on the trade of Chittagong and the 
Orissa ports for the year 1884-85. 


Presentaitons to the Library from the isi April to the sist March 1886 — continued. 


Calcutta— 


Donors, 


Government of India, Home De- 
partment , , * , . 


Government of India, Revenue ( 
and Agricultural Department . 


Henry F. Blanford, F.R.S. . ^ 

Meteorological Office, Bengal . ^ 

Sanitary Commissioner with the J 
Government of India . . . ( 

St. Xavier’s College Observatory | 
Surveyor General of India • . ^ 



Cam 13 RIDGE 

Capodimonti 

(Naples). 


Carls RU HE 


Christiania . 
C0X.0MB0 . 


Copenhagen . 


* University « . « . « 

*{ Astronomical observatory . . *1 

J Bureau fur Meteorologie und J 

* \ Hydrographie, Baden > *1 

* Norwegian Meteorological Institute 

* Surveyor General of Ceylon , 

C Institut Mdt(iorologique Danois. , 

^ Royal Academy of Sciences 


Cordoba 


Dehra Dun 


Dorpat # f 


Edinburgh 
Greenwich ♦ 


Hamburgh 


National Academy of Sciences , | 

Oficina Mcteorologica Argentina . 
Editor, Indian Forester * 

Trigonometrical Branch, Survey! 
oflndia . • ,* • » ( 

Meteorological Observatory . 

Royal Dublin Society • 

Scottish Meteorological Society 

Maghetical and Meteorological Ob- 
servatory, , 

Deutsche Meteorologische Gessells- 
chaft. 

Deutsche Seewarte » , ^ 


Report of the Meteorological Council to the Royal Society for the year 
ending 31st March 1884, 

Forest Department j Code of Instructions. 

Appendix to the Report of the Indian Famine Commission, Vol, VI. 

Report of the Indian Famine Commission, Part III, Famine Histories, 

Official Report of the Calcutta International Exhibition, 18S3-84, Vols, I 
and 11. 

Administration Report on the Madras Observatory for the year 1SS4. 

Connexion of the Himalayan snowfall with dry winds and seasons of drought 
in India. (Pamphlet.) 

Administration Report of the Meteorological Reporter to the Government 
of Bengal for 1S84-85, 

Annual Report of the Sanitary Commissioner with the Government of India 
for 1S84. 

Meteorological observations recorded at the St. Xavier’s College Observa- 
tory, July 1884 to December 1885. 

General Report on the operations of the Survey of India Department during 
1S83-84. 

Twenty-first Annual Report of the Library Syndicate. 

Reeerche Numerichi sulla tatitudini del R. Osservatorio di capodimonti, 
part I. 

Jahres-Bcricht fur das Jahr 1884. 

Beitriige zur Hydrographie dcs Grossherzogthums Baden, Zweites Heft, 
jahrbucher fiir 1881, 18S2, and 1884. 

Administration Report, 1884 (Part III, Scientific) Meteorology. 

Bulletin Met(Sorologiqu0 du Nord, February 1885 to January iSSd, 

Oversigt, No, 3 of 1884 and Nos. 1 and 2 of 18S5, 

Boletin do la Academia Naclonal de Cicncias cn Cordoba (Rcpublica 
Argentina), Tomo VII, Entregaaaand 4a j Tomo VIII, Entrcga, i«. 

Anales de la officina Mcteorologica Argentina, Tomo IV* 

Actas de la Academia Naclonal de Cicncias en Cordoba, Tomo V, jentrega 
segunda. 

Informes Annales y documentus, 

Indian Forester, April 18S5 to March 1886. 

Spirit-levelled heights in the Tbana, Nasik, and Khandesh districts of Bombay, 
and 'in Dhar, Dewas, Gwalior, Bhopal and Tonk Native States of the 
, Central India Agency. 

Anemometrische Scalen fiir Dorpat. 

' Scientific proceedings, Vol, III, Newserles, Parts 5 to 75 Vol. IV, New scries, 
Parts I to 6. 

Scientific Transactions, series II, Vol, I, Nos. 15 to 25: Vol. 11 , Nos, 2-3 ; 
Vol. m. Nos. 1 to 6. 

Journal, 3rd series, No, II, 

Greenwich Magnetical and Meteorological Observations for 1883. 

Meteorologische Zeitschrift, February to December 1885. 

Meteorologische Beobachtungen in Deutschland fiir 1877, 1878, and 18S2. 

1 Monatliche Uebersicht der Witterung, July to December 18S4 and the 
I year 18845 January to April 1885, 

I Wetterbericht, Vol. X, Nos. 60 to 3655 Vol. XI, Nos. 1 to 31, 

^ Aus den Archiv der Deutschen Seewarte, 1882 and 1883, 
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Presentations to the Library from the ist April iS8^ to the jrst March 1886 — continued. 


Place. 

Donors. 

Title of Work. 

London— 

1 Society, of Acts . .. . .| 

1 

j* Journal, Nosi 1686 to 1737. 

1 . Index to Journal, Vols. I to X and XI to XX. 

( 

[ Solar Physics Committee 

Dates of coincidence of the assumed prime meridian of the sun with the 
central meridian of the visible hemisphere. 


( 

• Madras magnetical observations, 1851 to 1855. 

Madras . . 

' Government Astronomer . ,•< 

Singapore magnetical observations, 1841 to 1845. 

Telegraphic longitude determination in India. 

Government of Madras . 

Annual Administration Report of the Forest Department (Southern and 
Northern Circles), Madras Presidency, for the year 1883-84. 


, Meteorological Office . 

Administration Report of the Meteorological Reporter to the Government of 
Madras for , 1884-85. 


r 

Anuario, Ano XVIII, 1880. 

Madrid 

Royal Observatory , . 

Observaciones meteorologicas, 1879 to i88r. 

Resumen de las observaciones meteorologicas de provincias, 187C to 1882. 

Manchester 

Literary and Philosophical Society | 

Memoirs of the Literary and Philosophical Society, 3rd series, Vol. VIII. 
Proceedings, Vols. XXIII and XXIV. 

Mauritius 

Royal Alfred Observatory, . 

Mauritius meteorological results for 1882 and.i8S3. 

Melbourne 

Observatory .... 

Monthly record of results of observations in Meteorology, Terrestrial 
Magnetism, &c., taken at the Melbourne Observatory from October i8Ka 
to October 1885. ^ 


( 

Boletin del Ministerio de Fomento de la Republica Mexicana, Tomo I\ 
Nos. 65 to 80; Tomo X, Nos. 1—36, 43—113. ‘ ' 

Resumen comparativo correspondiente a les Anos de 1877 — 1S84. 

Mexico 

Central Meteorological Observa- 
tory . . . , / 



Estudios de meteorologid comparada, Tomo I. 

Milan 

R. Osservatorio di Brera . . 

Sui temporali osservati nell Italia superiore durante PAnno 1879, 

Moncahere 

Central Observatory 

Osservazione delle meteore luminose nelP Anno 1S84 and 1885. 

( 

Geographical Society . 

Jahresbericht fur 1884. 

Munich . . J 


Astronomisch-geodUtische Bestimmungen, ausgefiihrt an oinigen Haunt- 
piinkten des JBayerischen Dreiecksnetzes, ^ 

\ 

Royal Bavarian Academy of ( 
Sciences. 1 

NachtrUge zu den zonenbcobachtungen der Sternwarte bci Munchon. 

Sitzungsberichte der mathematisch physicalischen class, Heftc 11 to IV of 
1884; Heft l of 1885. 

Abhandlungen, der mathematisch physicalischen classe, Band X, parts I 


/ 

Returns of rail-borne traffic during the quarters ending 31st December 188.1 
and 31st March, 30th June and 30th September i88sr 1H84, 

Experimental Farm in the Central Provinces for the 

Nagpur . , ' . 

Chief Commissioner, Central Pro-( 
vinces. 

Report on the railway-borne traffic of the Central Provinces for 1884-85. 
Forecast of linseed crop in 1886 in thei Central Provinces. 

Forecast of wheat crop in 1886 in the Central Provinces. 


\ 

the ye?r‘l's8t8?“'^“''^ Revenue Reports of the Central Provinces for 

New Haven 

Connecticut Academy of Arts and 
Sciences. 

Transactions, Vbl. Vl, part 2, 

New York 

Meteorological Observatory . k 

1 $h 4 tUtemberX“‘^^^^ instruments. December .884 and 


1 

Annual Report for 1884. 

Oxford * . . 

Radcliffe Observatory . 

Observatory, 
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Title of Work. 


Bureau Central M^teorologjque 
de France. 


Meteorological Society of France 


Fi?kth (W. Australia) . Meteorological Oflicc 


PlULADELXnUA . 


Rousdon . 


Simla 


Singapore 


Stony BURST 


Syracuse . 
Tasmania 


Tokid 


Toronto , 


. Franklin Institute 
♦ K. K, Hydrographisches Amtc 
. Observatory 
. C. E, Peck, Esq. 

. Inspector General of Forests 


Bulletin International, Vol. XXIX, Nos. 58 to 3655 VoL XXX, Nos. 1 to 56. 

Annales du Bureau Central Mot^orologique de France, Annde 1881, Tome IV; 
Anndo 1882, Tomes I, III, IV. 

Rapport clu Comite MdttSorologique International, Reunion de Copenbague, 
1882. 

Annuaire, December 38S2 ; April to December 1884; January to April 1S85 ; 
January j886. 

Western Australia Meteorological Report for 1884. 

Journal, March 1885 to February i886, 

Meteorologischc und Magnctisclie Beobaebtungen, January to September 
18B5 and November 1885 to January 1886. , , ^ 

Magnetische und Meteorologische Beobaebtungen im Jabre 1884. 

Meteorological observations taken at the Rousdon Observatory during the 
year 1884. 

( Report on Forest Administration in the Chota-Nagpur Division of Bengal. 

( Review of Forest Administration in British India during the year 1883-84. 


. Colonial Secretary, Straits Settle- Straits Settlements Meteorological Returns for 1884, 
in (! tits# « 

I Physical Observatory . . . Annalen des Physikalischen Central observatoriums, Jahrgang 1883. 


St. Petersburob . 


Ur. M, A. Woeikof 


. Stonyhurst College Observatory 
. Observatory .... 

. Central Observatory 
. Royal Society 


i Physical Observatory. 


Imperial Meteolrological Observa-, 
tory. 

University .... 


. Meteorological Office 


f Osservatorio dell Universita di. 
’ 1 Torino. 


Les Rivieres et les Lacs de la Russie. 

Flusse und Landsecn als Produktc des Klimas^ 

Temperaturiinderung mit der Hbhe in Bcrglilndcrn und in dcr freien atmo- 
sphUrc. 

Die RegenverlUlltnisse des Malayischen Archipel. 

Etude sur la temperature des caux ct sur les variations dc la temperatur 
du globe. 

Inllucncc of accumulations of snow on climate. 

KHma an der Lenamimdung nach einjahrigen Beobaebtungen, 

Results of meteorological and magnctical ijbservations, 1884. 

Results of rain and river observations made in New South Wales during 1884, 

Osservazioni moteorologiclie, Vol. VIII, Nos, 6—12, Vol. IX, Nos, i— 12. 

Papers and Proceedings of the Royal Society of Tasmania for 1884. 

Meteorologische Beobaebtungen im Jabre, 1883 und 1884. 

Beobaebtungen der Temperatur des Erdbodens im 1882 und 1883. 

Physikalisches observatorium im Jabre 1881. 

Magnetische Beobaebtungen im Jabre 1883. 

Monthly summaries and means for the year 1884, with 41 maps. 

Report of the Meteorological observations in the Empire of Japan for 
January to May x884. 

Measurement of the force of gravity and magnetic constants at Ogasawara- 
lima (Bonier Island). . ^ . 00.. t.. 

Monthly Weather Review, January to December and year 1885 ; January 

Repm*t of the Meteorological Service of the Dominion of Canada for 1883. 

Effimcride del sole, della Luna e dei principali Pianeti calcolati per Torino 
in tempo medio civile di Roma per Fanno i886. , 

Osservazioni delFecalisse totale di luna del 4*^5 Ottobr'e 1884. 

Sulla possibilita che il vulcano Krakatoa possa avere proiettato materie fuori 
dell* atmosfera. 

Sulla frequenza dei ventiinferiori deseinta dalle osservazioni fatti dal i86d 
al 1884. 

Bolletino dell osservatorio Anno XIX, i 884 « 
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Place. 



Title of Work. 


Turin— 


UPSA.LA . 


Vienna 


V12AGAPATAM 


Washington . 


•{ 


■ 


Society Meteorologica Italiana 


N. Ekholm et K. L. Hagstroni . 

Observatoire met^‘orologique de 3 
rUniversite. | 


Wellington 

Zealand). 


Zl-KA-WEX 


Zurich 


(New 


Dr, J. Hann 


K. K. Central Anstaltftlr Meteo- 
rologie und Erdmagnetismus, 


K. K. Geologisclie Reicbsanstalt • 
A. V, Nursingrowj Esq. « 

Chief Signal Office ♦ . ♦ ' 

H, A. Hazen .... 
Smithsonian Institution , 

United States Naval Observatory 
Meteorological Office . . 


Magnetical and Meteorological ^ | 
Observatory .... 


Swiss Meteorological Institute 


■{ 


Bolletino decadico Ano XIII, Nos. 3 to 12 j Ano XIV, i to 5 » 

Bolletino Mensuale, Serie II, Vol. IV, Nos. i to i2;Vol. V, Nos. 1 to 7, 

9 and i o. 

Mesures des hauteurs et de& mouvements des Nuages. 

Bulletin Mensuel, Vol. XVI, Annee 1884. 

Rapport du Comlte mdteorologique international. 

Zeitschrift der oesterr. Meteor, Gessellschaft, Band XX, March to December 
1885 and Index. 

Internationaler telegraphlscher Wetterbericht, Vol. IX, Nos. 42 to 365 ; Vol. 
X, Nos. I to 15. • 

Jahrbtlcher, neuc Folge, Band XIX, Jahrg. 1882; Band XX, Jahrg .1883; 
Band XXI, Jahrg. 18S4. 

Verhandlungen, Nos. 14 to iS of 1867; Nos. 3-9 of iSCiS; Nos, 7— 10 ot 
18715 Nos. 3to iSof iSSs. 

Jahrbuch, Band XVII, No. 4 ; Band XVI 11 , Nos. i and 2. 

Results of meteorological observations recorded at G. V, Juggarow’s Oi)ser- 
vatory, Vizagapatam, during 1884^ 

Bulletin of International Meteorology, January to December 1SS4. 

Monthly Weather Review, January to November 18S5, 

Professional Papers of the Signal Service, Nos. 13, 15, iG and 18, 

Report of the Chief Signal Office for 1883. 

Daily International Meteorological Observations, ist July to 31st Duccmljci 
1883. 

Determination of air temperature and humidity, 

Tornadoes. 

Guyot’s tables for computing differences of elevation from barometric obstu- 
vations. 

Results of meteorological observations made at the' United States Naval 
Observatory during the years iSSi and 1S82. 

Abstract of meteorological observations, New Zealand, for the quarter endiui* 
December 18S4. 

Bulletin mcnsuel, April to December and year iS8.|5 January to April 1885. 

Mouvements des couches clevdes de I’atmosph^rc A Zi-ka-wei determines ttur 
la direction des Cirri, ‘ * 

Typhoons of the Chinese Seas in the year 1S85, 

Annalen der Schweizerischen meteorologischen Central Anstalt, 1883. 

Meteorologische Beobachtungen, January to November 1885. 


Purchases for the Library^ 

American Journal of Science, January 1882 and March 1885 to February 18SG, 

Annalen der Physlk und Chemie, Nos. 3 to 12 of 1885; Nos. i, and a, iSSG. 

Cartes synoptiques journalidres du temps, le Nord de I’Atlantique et une partie des continents avoisinants: 

Metdorologique Danois et le Deutsche Seewarte, September i88i to February 1S82. , pubuets par 1 Inbtitut 

Comptes Rendus de PAcaddmie Ides Sciences, Vol, XCIX, No, i ; Vol XCVI, No. 10 ; Vol C, Nos. o to . Vnl n Mnc y 
to 26 5 Vol CII, Nos. I to 8 5 Tables for Vol XCIX. . . , >ob, 9 to 20 , Vol LI, NOb. x 

Deutstche Rundschau fur Gdographie und Statistik, Vol VII, Nos. 7 to 125 Vol. VIII, Nos, j 
Encyclopaedia Britannica, Ninth Edition, Vols, XVIII and XIX, 

La Nature, Nos, G15 to 666. 

Meteorological Register kept at the Hon’ble the East India Company’s observatory at Madras for the years 1822-43, 

Nature, Nos. 802 to 853, 

Philosophical Magazine, March 1885 to February 1886. 

Report of the British Association for 1884“, 

Revenue Meteorological Statements of the North-Western Provinces for the several official years If rom 18^4-45 to 1849.50 
Goveinment ol India Central Printing Olfice.-No. 35 Meteor, -i6-9*8d,- 


-400. 




REPORT 


ON THE 

ADMINISTRATION OF THE METEOROLOGICAL DEPARTMENT 
OF THE GOVERNMENT OF INDIA 

IN 

1886 - 87 . 


PART L— GENERAL. 

As I am about to leave India for some months, and to make over the charge of the 
Department to Mr. J. Eliot for the period of my absence, I must of necessity delegate to 
him the duty of summarising the several provincial reports, which are not drawn up and 
communicated to the Head Office until after the end of the financial year, and my own 
remarks will be restricted to those general topics, which have either engaged ray own 
attention, or have been the subject of correspondence during the past year. 

Actinometric Observations. — In the Report on the Administration of the 
Department for the year ending 31st March 1886, it was announced that Sergeant 
Rowland, the actinometric observer, and Mr. H. Shaw, assistant observer, had returned 
from Leh in November 1885, the experience of two years at that remote station having 
shown conclusively that, so far from being specially fitted for actinometric work, it 
afforded no greater serenity than do many readily accessible stations in the outer 
Himalaya. The period of Sergeant Rowland’s engagement under the sanction of the 
Secretary of State having expired, at the request of the Surveyor General, and with the 
sanction of Government, his services were transferred to the Survey Department at 
Dehra, and Mr, Shaw was retained as actinometric observer under the direction of 
Colonel Haig, R.E., to carry on the work at Mussooree, as a tentative measure, and in 
order to ascertain, by sufficient trial, how far that station is fitted for future systematic 
work. Up to October 1886, such assistance as he required was provided under Colonel 
Haig’s direction from the Survey Establishment, the cost being charged to the Meteoro- 
logical Department, and on the withdrawal of the Survey Establishment from Mussooree 
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at the end of the hill season, a native assistant was appointed to assist Mr. Shaw, and 
at the same time to carry on continuously the meteorological observatory at Mussooree, 
which has hitherto been established only during the summer months. Moreover, the 
observatory was raised to the rank of a second class observatory, the only one (with the 
exception of Leh) yet established at a Himalayan station. 

From December 1885 to the beginning of May 1886, Mr. Shaw was engaged in com- 
paring all the instruments in stock with a view to their reduction to a common standard. 
He was able to get observations on 42 days from the ist December to the 3rd May, but 
of these the greater part, although probably capable of being turned to account, were un- 
systematic. From that time to the end of March 1887, the following systematic ob- 
servations were secured, all short series : — 


Months. 

Daily Series. 

Complete. 

Incomplete. 

May (from i6th) 1886 . • . . 


• 


3 

5 

June ,,•••* 

tl 


• 

I 

6 

July and August „ . . . . 

* 

ft 

ft 

0 

0 

September . 


ft 

ft 

0 

3 

October . • • • 




6 

»5 

November 

a 



8 

12 

December „ . . . . 




4 

12 

January 1887 . 


« 


0 

6 

February 


ft 


4 

9 

March • 

4* 



12 

3 


So far, Mussooree w'ould seem to be as favourable for the purpose of actinometric work as 
was Leh, but the seasons are different. At Leh, most observations were obtained in the 
months of the Indian summer monsoon, as the rains hardly penetrate to Leh as a rule. 
At Mussooree, these months afford scarcely a single clear day, while October and Novem- 
ber are those of greatest serenity. 

The registers obtained at Leh have been sent home to the Solar Physics Committee, 
at whose instigation the work was undertaken. Their receipt has been acknowledged, 
but I have as yet had no report of the results of their examination. 

Sunshine Records. — Since writing my report for last year, I have learned that a 
record of the daily duration of sunshine has been kept at Dehra Dun since February 
1882, that is from an earlier date than any other station, and by the courtesy of Colonel 
Haig the traces of all past years have been lent to the Meteorological Office for measure- 
ment and tabulation. The Lahore register was commenced in December 1885, and that 
of Bombay in August i886. That of Nagpur has not yet been begun, owing apparently 
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to some difficulty in finding a suitable site for the instrument. The records now avail- 
able are the following : — 

Dehra Dun Since February 1882. 

Allahabad April 

Calcutta January 1883. 

Jeypore February 1884. 

• Lahore December 1885. 

Bombay , August 1886. 

Ground Temperature. — No addition has been made to the stations registering 
the temperature of the ground. As in the previous year, they are five in number, viz.— 

Calcutta (Alipore) .... Since April 1878. 

Allahabad May 1880. 

Dehra ...••• » 1881. 

Jeypore ...... >> August 1881. 

Lahore August 1885. 


During the past year, Mr. Hill has investigated the Allahabad ground temperatures 
of the last six years, and has prepared a memoir on the results, which will shortly 
appear as an official publication of the Department. Some of these results are of very 
great interest. In the first place, they fully confirm the general condusion which I had 
long since deduced from other registers of the kind in India, viz., that the average 
temperature of the ground is about 5° above that of the air, and for this Mr. Hill sug- 
gests the very probable explanation that, owing to the circulation of the atmosphere and 
the constant intermingling of its different parts, the air temperature must be more uni- 
form all over the earth than it would be, if determined at each place solely by a balance 
between the gain and loss of heat locally absorbed from the sun or given out by radia- 
tion, whereas the temperature of the ground is entirely so determined. It follows there- 
fore that India being one of the hottest regions on the earth’s surface, the air tempera- 
ture should there be below that of the ground, and Mr. Hill suggests that in arctic and 
antarctic regions the ground should be cooler than the air. 

Another conclusion of much interest is that, while the temperature of the ground 
fluctuates greatly with the abundance of the rainfall, and, of course, still more with the 
changes of day and night and with the season, there is also apparently a small oscilla- 
tion of many years’ duration, which may amount to about 4° Fahr. and which he finds 
to agree in its phases with the variation shown by the Allahabad (as by other Indian) 
registers to affect the air temperature and the intensity of the solar radiation. As the 
ground temperature registers at present extend over only six years, the length of this 
many year cycle (assuming that the variation is part of a cycle) must at present be little 
more than a matter of surmise ; but it is noteworthy that its minimum phase, like those 
of the air temperature and insolation, occurred in 1883, the year of maximum sunspots, 
while the minimum of the two latter oscillations occurred in 1878, a year of minimum 


sunspots. 

Allahabad Observatory (ist class). — The Van Rysselberghe’s Meteorograph 
obtained in August 1880, for this observatory, was set up and began to work in March 
1886. Whether, however, owing to original defects of construction, or, as seems more 
probable, to deterioration during the many years that it has been standing and occasionally 
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working at Calcutta, it has been far from fulfilling the expectations formed of it, and has been 
a constant source of difficulty. In the hands of any one less endowed with, the patience of a 
scientific investigator, and less acquainted with the working of delicate electrical apparatus 
than Mr. Hill, it would doubtless have been condemned and set aside after a short trial, but 
Mr. Hill has taken very great pains to trace out the source of each failure as it has oc- 
curred, and to eliminate it at all events for the time. As, however, despite all endeavours, 
the meteorograph has never continued working many days without developing some new 
defect, I have considered it best to dismount the working parts and to send them home 
to the maker to be thoroughly overhauled and put in order. Meahwhile, the observatory 
establishment will be temporarily reduced, and hourly observations of the ordinary in- 
struments will be recorded, until the meteorograph is returned restored to working con- 
dition. 

In all other respects the working of the new observatory has been most satisfactory. 

Lahore Observatory. — Only a portion of the self-recording instruments destined 
for this observatory have as yet been received, viz., the anemograph, the raingauge, and 
the sun-thermometer. The former has not yet been set up, as it is necessary to construct 
a tower at the observatory in order to give the instrument sufficient elevation, and, owing 
to financial considerations, this has not yet been done. The design for the tower has now 
been very much simplified, and the estimates cut down to the lowest limit compatible 
with suitability, and I confidently expect that the present year will witness the execution 
of this indispensable piece of work. The remaining instruments are expected shortly, 
and only a trifling outlay will be required for setting them up. Meanwhile, the observa- 
tory continues to work as a second class observatory under the local superintendence of 
Mr. Oman, Professor of Physics at the Lahore College. 

Extension of the Meteorological system to Upper Burma. — As a con- 
sequence of the settlement of Upper Burma under British rule, a large tract of country of 
the meteorology of which scarcely anything was previously known has been brought 
within the operations of the department. Three fully-equipped meteorological observa- 
tories have been established in the new territory, viz., at Mandalay, Bhamo, and Kindat, 
and, in addition, rainfall registers have been received for a portion of the year from ten 
other stations as follow : — * 

Station. From date. 

Ye Methin .... June 1886. 
Kindat .... July 1886. 
Toungdwingyee • . . 

Bhamo • • , . August i886, 

Fort Sagaing , . , September 1 886. 

Mingin . • , . 


Station From date, 

Mandalay . . . May 1886, 

Yeu .... 

Shwebo . . , , . 

Minbu .... June 1886. 
Mingyan (Pyinmana) . 

Pagan , . . . 

Kyauks^i 


The three observatories, above enumerated, very inadequately represent the enormous 
tract recently added to our possessions, and when the country is more readily accessible, 
it will certainly be desirable to add to their number. Meanwhile, some three or four 
years at least must elapse before the returns can be expected to afford more than some 
gerieral information respecting the character of the climate, such as may indeed be 
pf interest in questions of sanitation and agriculture, but can hardly throw much light 
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on the part played by Burma in the general scheme of Indian Meteorology. For 
this we must await the accumulation of at least three or four years’ registers. 

Other new observatories and raingauge stations. — One other observa- 
tory has commenced work during the past year, viis., that at Cocos Island, which being 
situated between Diamond Island and Port Blair, and close to the cradle of most of the 
most violent storms that occur at the change of the monsoon, can scarcely fail to be a 
valuable addition to the system, if only proper care be given to render the work trust- 
w'orthy. The first registers sent in are those for May 1886. At present, some of the 
most important instruments have not been put up, and no proper provision has been made 
for the exposure of -others, so that it would be premature to pronounce on the value 
of the work. 

Preparations have been made for establishing an observatory at Baghdad in con- 
nection with the British Political Residency, and the instruments have been despatched 
for the purpose. 

There has also been some correspondence with reference to an observatory at 
Srinagar in Kashmir. This would be very valuable, if made permanent at the same spot 
but, as originally proposed, it was intended to move it backwards and forwards twice a 
year, a condition which would go far to deprive the registers of all value. 

Through the courteous assistance of Colonel Brownlow, a third rainfall register has been 
obtained from Beluchistan, viz., from Peshin, since January 1885, so that the highlands 
of Beluchistan are now as well represented as most other parts of India. It is, however, 
desirable to obtain some additional registers from the desert tract below the Bolan. 

Snowfall reports. — Reports on the snowfall of the spring of 1886, and also 
of the past winter, have been received from the following officers : — 

The Deputy Commissioner, Koliat — 

On the snowfall around the Peshawar valley by Shahzad Sultan Jan and Captain H, P. 
Leigh, Assistant Commissioner. 

The Deputy Commissioner, Rawalpindi — 

On the snowfall of the hills around Murree and Kaluta. 

The Deputy Commissioner, Kangra— 

On the snowfall at Dharmsala by the Civil Surgeon. 

On the snowfall of the passes around »Kulu by D. C. Johnston, Esquire, Assistant 
Commissioner. 

The Deputy Commissioner, Simla- 

On the snowfall at Kilba and the passes around Bushahir by the Assistant Conservator 
of Forests. 

The Superintendent, Dehra Dun-t-" 

On the snowfall of Mussooree. 

The Senior Assistant Commissioner, Garhwal— 

On the snowfall of the Sub-Himalayas*. 

The Collector or Senior Assistant Comnjissioner, Kumaon — 

On the snowfall of the Johar pass and neighbouring ranges. 

The Assistant Commissioner, Naini Tal-— 

On the local snowfall. 

The Deputy Commissioner, Darjeeling- 

On the snowfall of the passes of Sikkim. 

The Superintendent of the ICailang Observatory- 

On the snowfall of Lahoul, by the Rev. A. W. Heyde. 

The Superintendent of the Leh Observatory — 

On the snowfall of Ladak, by the Rev. F. A. Redslob, 
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From these it appears certain that up to the end of March 1887, the snowfall had 
been comparatively light on the North-West Himalaya, certainly much less than in i886. 

Forecast of monsoon in 1886. — From the reports received from the officers 
enumerated above, it appeared that the winter and spring snowfall on the North-West 
Himalaya and the hills of Eastern Afghanistan was considerable, and in January and Febru- 
ary, greater than usual, but there was less than in the previous year, especially in the spring 
months, and the snowy range, as seen from Simla in May and the beginning of June, was 
less thickly covered than in 1885, and the snow did not extend to such low levels. 

At the same time, the winds on the west coast of the peninsula were less northerly, 
and during the month of May, those of the Punjab were more southerly and easterly than 
usual. Hence, in a memorandum, dated 4th June, and published in the Gazette of India, 
^ it was inferred that there seemed no reason to anticipate a retardation of the monsoon. 

It was further observed that the atmospheric pressure during May had been slightly 
below the average on the plains of the Punjab, Rajputana, Central India, Bombay, and 
the Central Provinces, but above it on the hills, on the plains of the North-Western 
Provinces and Bengal, and most so in Bengal. This condition, it was pointed out, was 
favourable to the advance of the easterly branch of the monsoon, and generally to souther- 
ly winds, on the assumption sanctioned by experience that these conditions would continue. 

The results were entirely in accordance with the forecast. In the weather summary 
for June it is stated that "about the 6th June, south-east winds advanced from the 
Bay of Bengal up the Gangetic plain to the Punjab, but were generally restricted to the 
submontane districts. On the 13th, a small storm was formed off the Orissa coast 
and subsequently moved forward, first to Calcutta, and then north-west and west across 
Western Bengal and Central India. Thence it moved rapidly to Sirsa, and finally to the 
north of the Punjab. The rainfall accompanying this storm was rather heavy, and it 
ushered in the monsoon rains over the North-Western Provinces, Central India, and a 
large portion of Rajputana and the Punjab.” “On the western coast, the monsoon 
current was weak during the first two weeks, and the rainfall was restricted to the more 
southern provinces. The rainfall of Malabar was rather below the average, but in the 
Konkan there was an excess.” 

In July, it is reported that the raidfall was generally heavier and better distributed 
than in the previous month. In August the rainfall was below the average in the Punjab, 
but in the North-Western Provinces to the east of the Ganges (except in Oudh), in North 
and East Bengal, Assam, and Cachar, the rainfall was greatly in excess of the average, 
but to the south of the Ganges it was, as a general rule, more or less deficient. There 
was, however, no drought. 

The laws of drought in India. — During the last few months has been brought 
to a close an enquiry in which I have been long engaged, viz., the vicissitudes of the 
Indian rainfall. In so doing it has been necessary to go over again ground that was 
much trodden some eight years ago, when the question whether the rainfall of India or 
that of any portion ,of the country varied in accordance with the well-known periodical 
variation of the sunspots and certain magnetic phenomena engaged much public atten- 
tion. The result at which the most qualified persons then arrived with respect to the 
Indian rainfall, was that, in certain cases, there seemed to be some indications of such 
a periodical oscillation, but that the existing evidence was quite insufficient to admit of 
any definite proof or disproof. 
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One of the best known instances cited was the apparent fluctuation of the rainfall 
registered at the Madras Observatory since 1813, and which, originally pointed out by 
Mr. Norman Lockyer and afterwards by Mr. C. Meldrum, was much popularised when 
introduced to the lay public by the literary genius of Sir W. W. Hunter. It attracted 
the more attention that it was associated with another statement of very great interest 
to all, viz., that famines tend to recur in Southern India in each sunspot cycle when the 
sunspots are at the minimum of size and frequency, and it was thought that the two 

classes of facts were mutually corroborative. 

The apparently weak point of this identification was, that the series of droughts fol" 
lowed by famine or at least by scarcity which were adduced in support of this view, had 
notoriously occurred in very various parts of the peninsula ; some in the Carnatic, some 
restricted to the North Deccan, or to Bellary and Mysore, and one which was most severe 
in Orissa and the Northern Circars ; while of all the rainfall registers, extending far 
enough back to afford means of testing the question, only that of the Madras Observa- 
tory afforded any appearance of the periodical fluctuation with the sunspot cycle. 

The question has now been re-examined by the light of all the numerous rainfall 
registers that have been accumulated in the Meteorological Office relating to the last 22 
years, and with results that are somewhat striking. In the province of the Carnatic as 
represented by 38 stations, the first thirteen years of the period show a remarkably regular 
fluctuation. The rainfall fell to a minimum in 1867, when it was more than 9 inches below 
the general average of 33 inches. It then rose pretty steadily till 1872, when it was n| 
inches in excess. Next, after a sudden drop to an average in 1873 (a very dry year 
generally), and a recovery in 1874) declined during the following years to a minimum in 
1876 (the last famine year), after which it oscillated somewhat irregularly, but on the 
whole moderately above the average till it again reached a maximum excess of 1 inches 
in 1884. Thus, in two complete sunspot cycles, there have been two complete cyclical 
oscillations in the rainfall, remarkably regular in the alternate rise and fall for the first 
13 years and more variable, but still sufficiently regular to mark the oscillation during the 
last 9 years. 

Treating the whole series by Bessel’s harmonic formula, the terms of which being 
computed on the theory of chances and according to the method of least squares, are 
generally used for determining the formula of true periodic fluctuation when its period is 
known, it is found that on the mean of the two cycles (assumed to be of ii years exactly), 
the variation of the rainfall, in so far as it was determined by a regular oscillation,* was 67 
inches below the average of 35 inches in the years of minimum, and 77 inches above it 
in the years of maximum, making a range of 14 inches, or two-fifths of the average total ; 
further, that the mean deviation of the rainfall of any one year from the periodic amount, 
thus computed, was ±3-6 inches only, being of course sometimes greater, sometimes less. 

This result shows that, in the Carnatic, there is really a tendency to drought at in- 
tervals of about 1 1 years, but not necessarily of such intensity as to be disastrous. In 
1867, for instance, although the rainfall on the general mean of the province was more 
than 9 inches (or more than one-fourth) deficient, there does not appear to have been any 
serious suffering, and even in 1876, when the mean deficiency was 1 1| inches, it was only 
parts of the Carnatic that suffered famine. 

* Of two periodic terms, had a third term been computed, the range shown would have been greater. But with the 
data of only two cycles it has been thought sufficient to restrict the development of the formula to the largest terms. 
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In all other parts of the peninsula, such regularity is not shown by the numerous 
registers now consulted. But this appears to arise from the cyclical variation being 
much more liable to disturbance by seasons of copious or deficient rainfall which are due 
to other and non-periodic causes. 

Thus 1873 was a year of remarkably low rainfall in most parts of India. 1B71 and 
1878 were unusually wet years, the former generally, the latter only in the northern and 
western provinces of the peninsula. If the vicissitudes of the three years be left out of 
account, a cyclical oscillation is to be detected in the rainfall of the western provinces of 
the peninsula of the same character as in the Carnatic, and there is the same tendency 
to drought at intervals of about 1 1 years. 

^ These facts tend to clear up the difficulties, above noticed, of reconciling the perio- 
dical recurrence of drought and famine in the peninsula with the failure of the rainfall 
registers, formerly consulted, to afford evidence of any such periodical fluctuation. The 
true facts only become apparent when a very large number of rainfall registers fairly 
representing the local variations are taken into account. 

That droughts, frequently followed by famine, tend to recur in some part of inter- 
tropical India at intervals of 10 or 1 1 years, is evident from the table of past droughts given 
in the Report of the Indian Famine Commissioners, but it is to be noticed that although 
the intervals of their recurrence are so near those of the sunspot minima, there is no such 
exact coinmdence as would justify the assertion that they observe the same periodicity. 
The following table shows, in parallel columns, the years of drought in some portion of 
the Indian peninsula, extracted from that given in the Famine Commissioners^ Report 
and the years of minimum sunspots taken from Wolf's latest tables — ' 


Droughts. 

1782. 

1791. 

1802. 

1806. 

1812. 

1823. 

1832. 

1844. 

*853- 

1865. 

1876. 


Sunspot minima. 
1784. 


1798. 


1810. 

1823. 

1833- 

1843. 

1856. 

1867. 

1878. 


Three years of drought in the above list, oft., those of 1791, 1802, and 1806 do not 
correspond even.approx.mateIy to any year of sunspot minimunr , while of the remainder 
one comcdes eaacdy, one occurred two years later, cue one year later, one one year earlr 
three two years earher and one three years earlier. The majority of these latter droughli 
occurred therefore earher than the sunspot minima, and can hardly be regarded as fven 
probably an efiect of the same solar conditions that determine the faquency of the spofo 
though there may be some yet unknown relation between their respective causes ’ 

The droughts that have chiefly affected Northern India are less regularly periodical 
than those of mtertropical India. There is however much in common betweet the me 
teorological conditions which accompany and may be said to cause them 1 especially in the 
undue persistence of those north-westerly or westerly land winds which am the charttter 
istic winds of the spnug months. And there is this further relation that in not less ttan 
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five instances of the eleven above enumerated, the drought in Southern India was followed 
in the succeeding year by one in Northern India ; generally any drought in North-Western 
and Central India affects to some extent the greater part of the Bombay Presidency and 
vice versd. This rule holds good of prolonged breaks in the rains, equally with droughts 
of a more serious character. 

The most important law relating to the droughts of late years in Northern India, and 
which appears to hold good equally of temporary and prolonged suspension of the rainfall, 
is that they are preceded by heavy snowfall on the Himalaya, particularly the North-West 
Himalaya. Such was the case before the famines of i868, 1877, 1878,* and also preced- 
ing the temporary droughts of 1880 and 1883. Some of these were felt in the northern 
provinces of the peninsula, as well as in North-Western and Central India, and the Orissa 
and Madras famine of 1865 was in like manner preceded by a heavy snowfall on the North- 
West Himalaya. 

Until within the last few years, the recorded facts of the snowfall have been very 
meagre and casual ; but on the assumption, true in the main, though not absolutely, that 
the winter and spring snowfall of the Himalaya varies proportionally with the rainfall on 
the outer, Himalaya and the sub-Hiraalayan hills, it appears that years of exceptionally 
heavy snowfall recur about the time of sunspot minima, just as do the droughts of the 
peninsula. The present data are insufficient to admit of any valid conclusion, whether in 
this case, as -in that of Southern India, there is an actual periodical fluctuation of the 
winter and spring rain and snowfall, or whether, like the striking apparatus of a clock, 
some agency is set in action only at more or less definite epochs, being quiescent in the 
intervals. If the former be, as I think, on the whole, most probable, it follows a course of 
variation exactly opposite to that of the rainfall of the peninsula, since the years of max- 
imum winter rain and snowfall, like the droughts of Southern India, occur about the 
epochs of minimum sunspots. Those on record during the last 22 years are 


Maximum winter rainfall, 
N.-W. Himalaya. 

Proportion to average = lOO, 

Sunspot minimum years. 

Drought in 

1864-65 

149 


1865 

1867-68 

134 

1867 

1868 

1876-77 

166 



1877 

1877-78 

207 

1878 

1878 


In 1884-85, a year and a half after a sunspot maximum, there was again an excessive 
snowfall, but only to the west of the Jumna in the Himalaya, It was especially heavy to 
the west of the Indus. In this year the rains of North-Western India were hardly affected, 
but the monsoon rains were retarded nearly two months on the Bombay coast ; and the 
rainfall was very deficient in the north of the Bombay Presidency. It has been previously 

* The famine was restricted to Kashmir, where the snowfall was the heaviest on record. In North-Western India 
the rains were only retarded some four or five weeks. 
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observed by Mr. Hill (in 1877) that the winter rainfall of the North-Western Provinces is 
heaviest about the time of minimum sunspots or a little earlier, and that the summer rainfall 
varies in the opposite manner. This quite accords with the relations above pointed out 
between the snowfall and sunspot epoch on the one hand, and the apparent influence of 
the snow on the monsoon rains on the other. 

One more coincidence has been detected, which is probably of physical importance. 
This is that during the whole period of drought ; lasting from the end of July 1876 to 
August 1878, with but temporary and partial interruption, the barometer stood unusually 
high, not only all over India, but also over a great part of Asia on the one hand and in 
Australia and at the Mauritius on the other, with a shifting of the maximum from the 
southern to the northern hemisphere and vice versd at the alternate winter seasons. 
With the disappearance of this excessive pressure in August 1878, the rains became once 
more abundant. The only other year in which an excessive pressure was equally general 
in Asia and Northern Europe, viz.j i860, was also a year of severe drought in the 
North-Western Provinces, Punjab, and Rajputana. 

It will be the work of future years further to verify and give greater precision to 
these laws of drought, and by degrees, it may be hoped, to establish them on a sound 
physical basis. 

Influence of forests on rainfall. — The evidence collected in recent years 
bearing on this subject was noticed in the report for last year. Since then, I have 
visited the comparative observatories at Dehra and^Ajmere, with the exception of such as 
are at a distance from the latter station. The Dehra observatories are well situated and 
the .arrangements were excellent, with the exception that the observer had removed from 
the raingauges the bottles intended to receive the rainwater, which therefore collected in 
the outer cylinder and must have been somewhat unduly exposed to evaporation. As 
however the receivers of both observatories were treated alike, it is probable that for the 
purpose of comparison the results are not much vitiated. 

There are two pairs of observatories at Dehra, each pair consisting of one within the 
forest, the other on the open ground without, and each observatory has two gauges, the 
one on the ground, the other on a scaffolding 60 ft. above it. At the Ramgarh forest the 
two observatories are 2,250 ft. apart, at the Rajah’s forest 2,750 ft. The following are 
the results of the rainfall measurements in 1886, which may be compared with those given 
in last year’s report : — ^ 



Comparative measurements of rainfall 'within and 'without forests, 
Ramgarh Forest— Dehra Dun. 
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Rajah’s Forest.— Dehra Dun. 
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In both cases, the net result of the year is to show a small excess of rain at the inner 
observatories, amounting to about i per cent. This is less than was given by the previous 
year’s register at the Ramgarh forest, but greater than that of the Rajah’s forest, being 
however in the same direction, vzs.j in favour of the forest. The near proximity of the two 
observatories of each pair would of necessity prevent any great difference in the results, 
but so far as they go, they confirm previous conclusions. 

The Ajmere forest, in the immediate vicinity of the station, is of such a character 
that it can have but little influence on the rainfall. The only difference between the pro- 
tected forest and the unprotected area outside, is that the former has a good growth of 
bushy scrub, which is absent from the latter. Trees are about equally frequent in both. 
Any difference that may be shown by the raingauges within and without the forest is as 
likely to be due to differences in the form of the ground as to any differences in the 
vegetation. I understand that the forests to the south of Ajmere are better grown and 
more suited for testing the variations of the rainfall, but these I did not visit. 

Since writing the report of last year, I have gone more at length into the question 
therein discussed, vz^., the effect of forest protection in the Central Provinces on the 
rainfall, and I find that the evidence afforded by the rainfall registers is even more 
favourable to the assumption that forests increase the rainfall than was demonstrated in 
the report of last year. 

The facts adduced in the report of last year showed that the average rainfall of the 
lo years that had elapsed since the suppression of the Ddhya cultivation, was more than 
6 inches, or about 13 per cent, greater than the average of the 9 to n years antecedent. 
But it was not shown how this increase had taken place ; whether, e.^.j it was due to the 
inclusion of one or two years of exceptionally heavy rainfall in the later period and of one 
or more years of drought in the earlier, or whether, on theother hand, the registers showed 
a steady increase from the time of the change. It is clear that the interpretation to be 
put on the fact of the increase would be very greatly influenced by this consideration. 
The following comparative table of the mean annual rainfall of 14 stations, situated in 
that part of the Central Provinces most affected by the forest protection, shows that the 
increase has been progressive. Thus, the only year with more than 60 inches is the last 
but one of the series of 19 years, the three years with more than 57 inches are includ- 
ed in the last five years ; of the seven years with more than 55 inches, six have occurred 
since the suppression of the Ddhya, and of the five years with less than 50 inches, four 
occurred before the change of system and the last was only two years after it : — 
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Table of the mean annual rainfall of the forest region of the Central Provinces 

from j86j to 1885. 
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Another case illustrative of the influence of forests oin rainfall, which I have investigated 
during the past year, is that of the Changa Manga plantation in the Punjab. The follow- 
ing account of this case is taken from a memoir on the rainfall of India that will shortly 
be published in the Indian Meteorological Memoirs : — 

In the very heart of the plain between the Ravi and the Jhelutn (two of the five rivers of the 
Punjab) and about 50 miles to the south of Lahore, a vigorous forest has been established by plant- 
ing, and irrigating the planted land, from the Bari Doab Canal. The forest area covers 31! square 
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miles, and has now been established 2o years.* Outside the forest and to the east and south-east, 
are lands which are cultivated also with irrigation from the canal ; and on the margin of this tract, 
4 miles from the forest is the small civil station Chunian, Since 1864 a rainfall register has been 
kept regularly at Vahu (within the forest ^ mile distant from the nearest forest boundary, and 6^ 
miles north of Chunian) and also at Chunian, and since 1870 a third register has been kept at 
Bhambeh, a station on the Bari Doab Canal, in a position very similar to Chunian, but 13 miles to the 
north-east of the forest boundary and 19 miles north-east from Changa Manga or Vahu. 

The rainfall chart of the Punjab shows that in this part of the province there is a steady 
increase of rainfall in a north-east direction or from Chunian to Bhambeh — steady, that is to say, 
apart from the influence of purely local conditions ; and therefore, were the whole surface of the 
tract such as it is immediately around Chunian and Bhambeh, it might be anticipated that the mean 
rainfall of any intermediate station should be intermediate between those of Chunian and Bhambeh, 
in Inverse proportion to their respective distances. The mean rainfall of Bhambeh, deduced from 17 
years* registers, is 17*27 inches; that of Chunian, deduced from the same period, is 14*05 inches. If 
then, Vahu, which is 19 miles from the former and 6| miles from the latter station, had a rainfall 
intermediate between the above amounts in inverse proportion to the distances of the two stations 
the average of the same 17 years would be 14*85 inches. It is actually 15*76 inches, or nearly i inch 
above the computed proportion, 

I am far from considering this result as conclusive on the point at issue. In some years, the 
deviation from the mean proportions is very large, and the averages of the last three years (which, in 
this part of the Punjab, have been characterised with a remarkably low rainfall) show that the Vahu 
rainfall has been almost exactly in the inverse ratio of the relative distances of the two outer stations. 
Still the evidence, so far as it goes, favours the idea that the forest increases the rainfall.** 

Marine Meteorology. — A volume of weather charts of the Bay of Bengal 
exhibiting the barometric pressure, winds, and currents prevalent in every part of that 
sea, and as far south as the equator, in each month of the year, has been published during 
the past year. The work has been prepared by Mr. Dallas from the data furnished by 
the Meteorological logs collected by the London Meteorological Office during the 
years 1855 *^78, and copied, tabulated, and reduced at the cost of the Government of 

India. The charts, originally drawn on a larger scale, have been reduced to convenient 
dimensions and printed by the photozincographic process in the Surveyor-GeneraFs 
Office, Calcutta, Each chart is accompanied with a page of description giving some 
statistical and other details that could not well be represented on the chart, 

I have reason to believe that the publication is much appreciated by officers of the 
mercantile, as well as the naval marine, and steps have been taken to render it known and 
readily accessible to those most interested, through the agency of the port officers of 
Calcutta and Rangoon, who have very courteously volunteered their assistance. The port 
officer of Madras reports that vessels afford very little encouragemenit in that way, to 
expect that it will be worth while to make any arrangements with that object at Madras. 

Mr. Dallas is now engaged on a similar set of charts of the Arabian Sea, Those for 
the earlier months are now being printed, and the whole set has been drawn on a large 

* Mr, H, C. Hill, Conservator of Forests in the Punjab, writes, Changa Manga is a compact block of 20,242 
acres, of which 8,399 wooded with planted sissoo {Dalbergia sissoo) ; the remainder is under ordinary ‘scrub. The 
age of the plantation dates back to 1866-67, but little was done for three years, and the age of the forest may be taken 
as 16 years. The trees (excepting those in the canal avenue averaging 63 feet) of our best compartments average 
50, 51, and 53 feet in height, and all compartments have a'n average of 40 or more,” 

II lie watering of the forest begins in April and goes on more or less till September, Very little of it ever gets 
a second iwateting' in the year, »but that given is a good soaker bf 3 or 4 feet depth of water. The ground to the east and 
south, except where two rakhs are touched, is all under cultivation and irrigated. Irrigation mostly from June to April 



scale, and are in course of reduction. Their issue may be expected in the course of a 
few months. 

A set of four charts (one for each quarter) illustrating the density and temperature 
of the sea water of the Bay of Bengal and the adjacent equatorial sea are printed and 
nearly ready for issue. The collection of weather information from ships visiting the port 
of Calcutta has been carried on continuously during the last year on the plan devised and 
organized by Mr. Eliot, and 231 logs, each extending over at least a week or ten days on 
an average, have been received during the past year. I have little doubt that the publi- 
cation of the weather charts will bring sea-faring men more into communication with the 
office, and will stimulate this collection of valuable data. 

Rather more than two years ago Mr. Eliot drew up and published in the 2nd volume 
of the Indian Meteorological Memoirs a very valuable discussion of all the storms that 
had been known to occur in any part of the Bay of Bengal during the five years 1877 — ■ 
1881. They comprised 46 in all; but, as no systematic collection of meteorological data 
from ships had been attempted before 1882, almost the only information available for the 
discussion consisted in the observations of the coast observatories. Nevertheless very 
much light was thrown on the places of origin, tracks, and frequency of cyclonic storms in 
the Bay, and the daily weather charts that have been prepared since 1877 for all India 
enabled their further progress over the land of India to be traced with considerable 
accuracy. 

Mr. Eliot has now resumed this work for the quinquennium 1 882 — 86, for which he has, 
in addition to the weather charts of the land, all the information contributed by sea-going 
vessels under the system proposed and organized by him in 1882 ; and his memoir and 
the illustrative charts are already well advanced. It is proposed when this work shall 
have been accomplished, to draw up a hand-book on the subject for the use of seamen, 
the existing works on the subject, which in default of anything more modern are still 
appealed to as standards and guides, being very much behind our present state of know- 
ledge, and sometimes seriously misleading on points of importance. 

Extension of storm signal service. — It was reported in the last year’s 
Administration Report that arrangements had been made for extending the storm signal 
service hitherto restricted to the ports of Calcutta (with its approaches) and Chittagong 
to other ports on the coasts of the Bay. These arrangements were promptly carried out 
in Burma and Bengal. As regards Madras, there has been some correspondence with the 
Local Government, but it does not appear what steps have been taken, if any, to give 
effect to the proposals of this Department. 


HENRY F. BLANFORD, 

Meteorological Reporter to the Government of India, 

Meteorological Office, India; 

Simla, the 3Qth April 1881. 



PART II.— DETAILS OF ADMINISTRATION. 

OBSERVATORIES. 

1 nf fhp vear under report, there were 131 observatories in India 

At the commenceme . . . . A- pour new observatories were 

and elsewViere, contributing original ri and Kindat in Upper Burma, and 

opened during the year, ». three, Manda ay, Bhamo 

1 on the Cocoa island with the Bengal 

St— -not hLn communicated to the Centra. 

The changes in the observatory at Mu.ooree arejuhy 

Sl^ttrxLtrent^a^Iln^ 

ratafall and wind registration, either continuously or at short (ro minutes ) 

C/ltatthich hourly observations are recorded on four days in each month ; on 
oiher days observations are taken 3 times during the day , or observations are 
recorded^ daily 4 times at intervals ol 6 hours. Certain of^ these obseivatories 
are also furnished with anemographs for the continuous registration of the wind. 
3rd Cte, at which observations ol pressure, temperature, *<=-. uro recorded tmee 
^ daily »<■«•, at i o A.M. and 4 P.M., and measurement of rainfall taken at 6 .M- 

Certoin of these observatories are also provided with anemographs, and also 

record an additional set of observations. , • r „ , 

4tK Class, at which observations of temperature, wind, and rainfall only, arc similar y 

recorded, 

Bengal and Assam 


Dhubri 
Tezpur 
Sibsagar . 

Silchar • 
Bankipore (Patna) 
Hazaribagh • 
Saugor Island . 
Cuttack . • 

Chittagong . 


Allahabad 

Agra 

Lucknow . 
Roorkee . 
Chakrata * 
Ranikhet 


Class, 
2nd 
, 3rd 


)) 

2nd 

3rd 


Darjeeling 
Purneah . 
Durbhanga 
Gya 

Berhampur 
Burdwan , 
Jessore , 
Dacca * 
False Point 


Class. 

3rd 


» 

)} 

V 

n 

}) 

)) 


Calcutta (Aliporc) . 
Do, (Cliowrin- 


ClasH. 

I St 


Demagiri 

Mongpoo 

Tura 

Pedong . 


gluia) 


if 

ff 


3rd 


North-Western Provinces and Oudh. 


Class. 

. ISt 

. 3rd 


)) 

a 


Class, 

Mussooree (Surveyor 
Genius office) . 2nd 
Dehra (Suveyor Genl/s 
office) . • . 3rd 

Do. (Forest School) • 4th 
Bareilly , . • 3r<i 


Meerut , 
Gorakhpur 
Ghaziput 
Benares • 
Jhansi . 
Pifhnrao'arh 


Class, 

. 3rd 


fj 

n 

II 
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Punjab. 


Lahore 

Class, 
. 2nd 

Mooltan • 

• 

Dera Ismail Khau 

• 

Peshawar . « 

• jj 

Rawalpindi 

• )) 


Nagpur , 

Class, 
. 2nd 

Jubbulpore 

• n 

Pachmarhi • 

* ,f 

Saugor 

. 3rd 


Murree 


Class. 

3rd 

Sialkot 


f) 

Ludhiana 


}) 

Chamba , , 



Simla , 



Central Provinces. 


Hoshangabad , 

• 

Class, 

3rd 

Seoul . . 

• 

}) 

Khandwa , 

• 

)} 

Chanda 

. 

ft 


Class. 

Kallang . . 3rd 

Delhi . . . „ 

Sirsa . . ' . 


Class. 

SIroncha . . 3rd 

Raipur , . „ 

Sambalpur . , „ 


Berar, 




Class. 


Class, 


Class. 

Akola , 

ft 


Chikalda 

. . 3rd 

Makhla 

. . 4th 

Buldana , 

• 

• if 

Amraoti , 

• • » 




Central India and 

Rajputana. 





Class. 


Class. 


Class, 

Jeypore . 

. 

. ist 

Indore , 

. . 3rd 

Sambhar 

. .3rd 

Sutna 

. 

. 3rd 

Mount Abu . 

* • n 

Bickaneer 


Nowgong 


• 

Pachpadra . 

‘ • )) 



Neemuch 


• )} 

Ajmere 

• • ft 




Bombay. 

Class. Class. Class. 


Colaba (Bombay) 

. 1st 

Jacobabad , 

. 3rd 

Baroda . 

• 3rd 

Belgaum * 

. 2nd 

Hyderabad (Sind) 

* )i 

Surat . 

* 33 

Poona . « 

* )> 

Bhuj , 

• >} 

Malegaon , 

* 33 

Deesa , 

• n 

Rajkot 

* )) 

Ratnagiri * 

« ff 

Kurrachee 

• )> 

Sholapur 

• }} 

Karwar 

• 13 

Vizagapatam . 

Class, 

. 2nd 

Madras, 

Kurnool • # 

Class, 

. 3rd 

Madura 

Class. 

• 3rd 

Bellary , 

• )) 

Cuddapah , 

• )} 

Calicut 

• 33 

Trichinopoly 

• }) 

Madras 

• li 

Wellington , 

• 33 

Gopalpur 

. 3rd 

Bangalore . * 

• V 

Mercara 

* 33 

Coconada 

• }> 

Negapatam . 

• jf 

Mangalore • 

• 33 

Masulipatam 

• }j 

Salem 

• 3 ? 

Rajam undry 

• 33 

Secunderabad . 


Coimbatore 

• 33 

Cochin 

• 33 

Rangoon 

Class, 

. 2nd 

Burma. 

Kindat • • 

Class. 

. 3rd 

Mergui 

Class. 

. 3rd 

Bassein . 

. 3rd 

Bhamo • 

• 3# 

Moulmein , 

• 31 

Diamond Island 

*“ }) 

Mandalay • 

• II 

Toungoo , 

• II 

Akyab • 

Cocos Island 

* }> 

Class. 

. 3rd 

Thayetmyo . 

Bay Islands. 

1 Port Blair . 

• II 

Class, 

• 3rd 1 

1 Nancowry , 

Class. 

. 3rd 


C 



i8 

Class. 

Leh . . . 2nd 

Aden . . . 

Observatories in Bengal and Assam. — The Alipore Observatory. This obser- 
vatory serves as a general depot for the verification of instruments, as well as for observa- 
tions of an experimental character, and an important part of the work is the working of 
the time signals for the port of Calcutta. It is immediately superintended by the Re- 
porter to the Government of India, and the establishment is under the charge of the 
Chief Observer, Babu Brojo Mohun Ruckhit, B.A. During the past year the work of the 
observatory has consisted of: — 

/^^.««»Continuous registration, by autographic instruments, of (a) the duration of blight sun- 
shine, ( 3 ) the atmospheric pressure, (c) temperature, (d) moisture (dry and wet bulb 
thermometers), (e) wind direction, movement, and pressure, and (/) rainfall. 

Periodical readings, five times daily, of the barometer, dry and wet bulb thermometers, 
measurements of rain and estimate of cloud proportion, once daily of the maximum 
and minimum thermometers in the shade, and of the exposed thermometers for noc- 
. turnal radiation and insolation, and thrice daily of the ground thermometers at the 
surface, i foot, 3 feet, and once at 6 feet deep. Also occasional observations on the 
movements of the higher clouds by means of the nephescope. 

jrd.—The verification of all thermometers issued to observatories throughout India, with the 
exception of those under the Meteorological Reporter for Western India, and the com- 
parison of all barometers with the Calcutta standard. 

determination of the mean local time by meridian observations of the sun, and the 
working of the time signals for the guidance of the shipping in the port. Also, the 
custody and rating of Government chronometers. 

The establishment for the above purposes consists of— 

Babu Brojo Mohun Ruckhit, B.A., Chief Observer. 

„ Annada Prasad Banerjee, B.A., ist Photo. Assistant. 

„ Ram Chandra Chakravarti, 2nd ditto. 

„ Sham Lall Sen, Observer. 

„ Mahindro Nauth Banerjee, Observer. 

2 artificers. 

I batteryman, 

6 servants. 

The autographic instruments consist of a sunshine recorder, a Kew barograph and 
thermograph, which register by photography, a Beckley’s anemograph, and Osier’s 
anemometer, and a Beckley's rain-gauge. During the past year, with but slight excep- 
tions, the instruments have worked well. 

The interruptions of the photographic records, though more frequent than is desirable, 
were due chiefly, to the imperfect working of the instruments, and were all of short 
duration, rarely exceeding one or two hours. 

It was mentioned in the report for 1884-85 that, in March 1884, a bubble of air had 
penetrated the Torricellian vacuum of the barograph barometer-tube, causing a depression 
of the column and altering the zero value of the instrument. Since then, the barograph 
trace measurements at the hours of reading the standard barometer have been compared 
with the eye readings of the latter instrument month by month, and a correction applied 


Extra Indian. ... 

Class. Class. 

Bushire . . .3rd Katmandu . . 3rd 

Quetta . . . „ Amini DIvi (Lakha- 

dives) . • >) 
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to the former to equalise them to the latter. The results of these comparisons are given 
in the following table : — 

Comparative mean reduced readings of barograph and standard barometer in 1886. 


1886. 

Standard Barometer. 

Barograph. 

6 hours. 

10 hours. 

16 hours. 

22 hours, 

Mean. 

6 hours. 

10 hours. 

1 6 hours. 

22 hours, 

Mean. 


Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches. 

Inches, 

Inches. 

January .... 

30*013 

30-087 

29-963 

30*027 

30-023 

29-989 

30-069 

29-935 

30-005 

29*999 

February , . , , 

29-962 

‘045 

•909 

29-975 

29-973 

‘939 

-028 

-883 

29-954 

*951 

March .... 

•869 

29-935 

•814 

■885 

•876 

■843 

29*916 

-784 

-86 1 

-851 

April , . , , 

752 

■806 

*686 

■766 

■753 

•728 

•789 

-660 

*742 

*730 

May .... 

715 

•755 

•637 

•721 

707 

•687 

734 

’610 

•695 

-682 

June .. 

•552 

•586 

‘497 

■577 

■553 

‘519 

•563 

-464 

-546 

523 

July .... 

•551 

•585 

•499 

•578 

■553 

‘515 

•563 

-468 

-547 

-523 

August .... 

<611 

■653 

•556 

•646 

*617 

‘578 

•626 

■523 

-614 

‘585 

September 

•687 

•735 

•637 

•719 

-695 

-652 

.710 

-602 

-688 

■663 

October .... 

•836 

•886 

767 

•848 

•834 

-808 

•865 

737 

-822 

'808 

November 

'958 

30 ’OI 3 

‘897 

■973 

•960 

■933 

‘995 

-871 

•950 

-937 

December 

30*020 

•088 

•967 

30-042 

30*029 

■998 

30-070 

•943 

30-021 

30*008 

Year 

29794 

29*848 

29-736 

29-813 

29-798 

29-766 

29*827 

29*707 

29-787 

29*772 


The constancy of the standard (Newman’s No. 109, with a constant correction of 
— o'oo5 to assimilate it to the old Calcutta standard) is verified by series of comparative 
readings, made at intervals of 6 months, with two other barometers of similar construc- 
tion (Newman’s No. 86 and No. 112). If there has been any change in their relative 
values since July 1883, it is in a slight depression of the two secondary standards or 
perhaps in No. 109 only, but this is doubtful. 

The following table gives a comparison between the eye readings of the compared 
and corrected thermometers under the thermometer shed at Alipore, with the correspond- 
ing thermograph traces, which shows that the difference of the dry and wet bulbs 
has apparently increased by o'C, but, as the exposure of the instruments is not the same, 
it may be due to some change in the local conditions affecting the readings. 


Comparative mean readings of the thermograph and dry bulb thermometer in the 

thermometer shed in 1886, 


1886. 

Thermometer in shed, 

Thermograph (dry bulb). 

6 hours. 

10 hours. 

16 hours. 

22 hours. 

Mean, 

6 hours. 

10 hours. 

16 hours. 

22 hours. 

Mean. 


0 

0 

0 

0 

0 

0 

0 i 

0 

0 

0 

January .... 

57-5 

68-0 

75 ‘i 

61-4 

65-5 

58-7 

67-0 

74 'o 

62-2 

65-5 

February .... 

59-4 

71-7 

80-5 

64-0 

'68*9 

60*6 

70‘4 

78-9 

65-0 

68-7 

March .... 

70*6 

8o-S 

86-5 

74-1 

78*0 

71-8 

8o'o 

86-2 

75-2 

78-3 

April , , . . 

76-4 

88-1 

93'7 

80-4 

84-7 

77-9 

87-9 

94-2 

81-8 

85-5 

May . . • . 

78-5 

87-4 

89-2 

80*6 

83-9 

79-6 

88-2 

90*2 

81-7 

84-9 

June .... 

80*7 

86-9 

87*6 

82-1 

84-3 

81-6 

87-9 

88-0 

83-0 

85.1 

July .... 

79-8 

84-2 

83-8 

8o-8 

82-2 

80*4 

85-1 

84-5 

81-5 

82*9 

August .... 

79-5 

84-4 

84-2 

80-5 

82-2 

80-2 

84-8 

84-9 

Sl '2 

82-8 

September . . . 

79-0 

83-8 

83-2 

80-1 

81-5 

79-8 

84-3 

84*1 

80-8 

82-3 

October ...» 

77-6 

84-2 

84-8 

79-0 

8r4 

78-5 

84-0 

85-1 

79-8 

81-9 

November 

67-9 

77-1 

8o-6 

70-4 

74-0 

69-2 

77-0 

80-4 

71-3 

74-5 

December 

59-4 

70-9 

76-2 

62-9 

67-4 

60-7 

70-0 

75-5 

64*2 

67-6 

Year 

72*2 

80-6 

83-8 

74-7 

77-8 

73-3 

80-6 

1 

83-8 

75'6 

78-3 


c 2 
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Comparative mean readings of the thermograph and wet bulb thermometer in the 

thermometer shed in 1886, 



1886. 


Wet bulb in shed. 

Thermograph (wet bulb). 


6 hours. 

10 hours. 

16 hours. 

22 hours. 

Mean. 

6 hours. 

10 hours. 

16 hours. 

22 hours. 

Mean. 




0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

January . 



55‘9 

607 

62-5 

59’0 

59'5 

56-2 

607 

62’9 

59-4 

59'8 

February . 

• 


57’2 

607 

6 i ’4 

59'9 

59‘8 

57‘6 

6o*6 

617 

6o-6 

6o'i 

March 

4 ' » 

4 

68-4 

7 i ’5 

70-3 

70'5 

yo‘2 

69*0 

71*8 

717 

71*2 

70-9 

April 

• « 

* 

74*0 

76'3 

74-9 

75'3 

75'2 

74'9 

77‘2 

767 

767 

767 

May « 

* « 


76‘3 

78-5. 

78*0 

76*6 

77'4 

77-0 

8o'o 

79-8 

777 

78-6 

June 

« « 

• 

78-8 

79'9 

797 

79-0 

79‘4 

79-4 

8ri 

8ro 

79-8 

8o'3 

July 


• 

00 

79-8 

79-9 

78'5 

79-1 

787 

8o‘6 

807 

79-0 

797 

August 

. t 

4 

78‘i 

8o'o 

797 

7^'3 

79-1 

7 S '5 

807 

807 

78-9 

797 

September 

« . 

• 

77-8 

79'5 

797 

78-5 

788 

y8'2 

8 o -2 

8o'i 

78'8 

79'3 

October . 

* • 

• 

76-7 

Op 

77’9 

77-4 

77-6 

77'0 

78-6 

78-8 

77-8 

78'i 

November 

• * 


66-0 

6g'o 

69’6 

67-9 

68- 1 

667 

69-2 

70’o 

687 

687 

December 

• . 

• 

57'9 

63'3 

64*2 

6o'8 

6r6 

58-1 

63-0 

63'9 

6r2 

6 i 7 


Year 

• 

70'5 

73 ‘i 

73 ’i 

71*8 

72*2 

70-9 

73-6 

74-0 

727 

727 


The sunshine recorder has continued to work satisfactorily. The observations of 
ground temperature have been carried on, as in the previous year. An abstract of the 
registers is given in the report on the Meteorology of India in the year 1886. 


The number of instruments verified at the Alipore Observatory, during the year 
ending 31st March 1887, is given below- Excepting aneroid barometers, solar and noc- 
turnal radiation thermometers, rain-gauges, and measure-glasses, the number is con- 
siderably higher than in the previous year : — 

Instruments. No, 


Barometers ♦ ♦ , * * • . , 

Aneroids 

Dry and wet bulb thermometers . * . 

Maximum thermometers for air temperature 
Minimum do. do, do, 

Do. ^ ^ do. for nocturnal radiation 
Solar radiation thermometers , 

Boiling point do. , , 

Sling do 

Standard do. . ^ . 

Rain-gauges . , . ■ , . , 

Measure-glasses for rain-gauges , , 


52 

10 

62 

46 


^0 

6 

Z 

i 


4 

4 


TOTAI. . 280 
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The following is a return of the instruments received and issued by the observatory. 
The instrument store is now attached to the Calcutta Meteorological Office:—- 



Instruments. 





Received, 

Issued, 

Barometers 

• « • » 

• a 





60 

42 

Aneroids . 

• • • « 

a a 





12 

13 

Dry and wet bulb thermometers . 

a a 



• 


93 

66 

Maximum thermometers for air temperature . 



• 


39 

47 

Minimum 

do, do. 

do. 





77 

67 

Do. 

do. for nocturnal radiation 



« 


30 

20 

Solar radiation thermometers 

a a 




• 

33 

i8 

Standard 

do. . 

« a 




♦ 

5 

2 

Common 

do. 

a a 



• 

« 

0 

X 

Six’s 

do. 

a . 



• 

« 

I 

0 

Boiling point 

do. • 

a . 



« 

• 

6 

6 

Sling 

do. 

a a 





14 

3 

Traveller's maximum and minimum 

thermometers, 

in 

pairs 

• 


2 

2 

Hypsometer 

« « » • 

• « 




I 

I 

Rain-gauges 

• . a . 

• « 



% 


4 

4 

Anemometer 

.... 

m • 



• 

« 

I 

I 

Wind vane 

• • • • 




tt 


I 

I 

Measure-glasses for rain-gauges . 




• 


4 

4 


Total . 383 298 

The time signals have worked satisfactorily throughout the year. 

During the official year 1886-87 the two time balls were dropped, on working days only, 
till 31st July. But from ist August they were dropped on all days, Sundays and holidays 
inclusive. Of the 122 days from ist April to 3iEt July 1886, both time balls dropped cor- 
rectly on 80 days, on 1 1 days the time ball trigger at the Port Commissioners’ Office was 
under repair, on 9 days one or the other of the two balls either failed altogether or dropped 
inaccurately, and the remaining 22 days were either Sundays or holidays. Again, of the 243 
days, from ist August 1886 to 31st March 1887, both time balls dropped correctly on 239 
days, and on 4 days one or the other of the two balls failed to give the signal accurately. 


Table showing the occasions of failure of the two time balls during the official year 

1886-87. 


Dates of failures. 

Number of failure. 

2ist April 1S86 . 

22ll.d jf )) * * 

27 th . 

3rd May „ 

4tli to 14th May 1886 . 
20th May 1886 

22 nd jj jf a • 

9th June „ 

23rd July „ 

26th 

17th August 1 886 

19th „ „ 

3rd February 1887 

1 8 th „ „ 

Time ball at the Port Commissioners’ Office doubtful. 

Do, do. do. failed altogether. 

Do, do. do. do. 

Do. do. do. do. 

Do. do. do. under repair. 

Do. do. do. dropped a few seconds late. 

Do. on the Semaphore tower, Fort William, dropped a few seconds 

late. 

Do. at the Port Commissioners’ Office failed altogether. 

Do, do. do. do. 

Do, on the Semaphore tower, Fort William, dropped a few seconds 

late. 

Do. on the Semaphore tower, Fort William, dropped a few seconds 

late. 

Do. on the Semaphore tower. Fort William^ dropped a few seconds 

late. 

Do. at the Port Commissioners’ Office doubtful. 

Do. on the Semaphore tower, Fort William, dropped a few seconds 

late. 
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Other Observatories in Bengal and Assam. — A list of the observatories 
reporting to the office of the Imperial Government has been given at page i6. 
Mongpoo and Pedong are immediately under the Imperial Office, the remainder under the 
Meteorological Reporter to the Government of Bengal. Those reporting only to the 
Provincial Office are enumerated below in a foot-note.* 


Some extracts from Mr. Pedler’s report, on the condition and working of the ob- 
servatories under his charge, are given in Appendix A. Of the observatories on the Imperial 
list, twelve (exclusive of the two Calcutta observatories) have been inspected during 
the year, vis., Burdwan by Mr. Pedler, Dacca, Cachar, Dhubri, Sibsagar, Tezpur and 
Purneah by Mr. Dallas, Bankipore (Patna), Gya, Durbhanga, Dacca and Darjeeling by 
myself, and Bankipore (Patna) and Berhampore by the Head Clerk of the Bengal Office. 

It will thus be seen that a large number of the stations have been inspected this 
year. Two of them had to be inspected twice, either because of unsatisfactory read- 
or that the condition of the observatory required a second visit. 


Dhubri Observatory was visited on the 9th, lotb, and nth August 1886 by Mr. Dal- 
las, Assistant Meteorological Reporter to the Government of India. In accordance with 
the decision come to last year as the result of the inspection of this observatory, Munshi 
Kadimuddin Ahmed, who was found to be unfit for the duties of the Head observer, 
was dismissed on the 23rd August 1886. His place was filled from August 24th by 
Babu Baidya Nath Banerji, who received a course of practical training at the Alipore 
Observatory in the use of the several instruments, and in the Meteorological Office 
in the work of preparation of the various registers. During the visit of Mr. Dallas 
the old observer continued to hold office. The condition of the observatory was then 
not satisfactory. Mr, Dallas reported “ There was a bad leakage in the roof 
of the Casella tower. On the morning of the loth, the water was pouring on the clock- 
work of the anemometer, and will, if not stopped, eventually ruin it.” The leakage was 
at once stopped by the District Engineer, but the Superintendent has reported tha\ with 
the setting m of the rains in the year 1886-87, it has again appeared. Unless the 
anemograph b^se can he effectually repaired, it will be impossible to keep the self- 
recording Casella s anemograph in working order. Owing to this cause there have been 
several breaks in the traces of the anemograph during the year, and the instrument has 
not been working very ^tisfactonly. It is hoped that this observatory will materially 
improve under the care of the new observer and of the paid Superintendent. The returns 
during the year have been received punctually, and have been found generally correct 

Saugor Island was not visited during the year. The observatory has, however, worked 
very satis acton y. Fortin s barometer. No. 1315, which was in use since 15th March 1885 
was reported to leak badly on the 3 1 st May 1 886. Newman's marine barometer belonging 

to the Ijght-house was used from that date till the 19th June 1886, when Fortin's barn- 

meter, No. 626, was brought into use. A set of comparative readings, was taken with the 
manne baromeler and the Fnntin'a standard supplied, in order that LTeadkgs relied 
rom t e former might he reduced to the Indiatr standard. A carefully cotnpafed aLroid 


* The observatories 

Balasore. 

Midnapore. 

Raneegunge, 

Noakholly. 

Burrisal. 

Serajganj. 

Gommillah* 


established 


for the system of 
Furreedpore, 
Mymensing. 
Rampore Bauleah. 
Dinagepore. 
Rungpore. 

Bankoora.. 

Julpigoree. 


daily local report in Bengal 
Bhagalpore* 
Chupra. 

Motihare-ev 
Buxar, 

Arrah. 

Krishnagar, 
Dehree^ 


the following t — 
Nya Doomka, 
Ranchee. 
Chybassa. 
Bogra. 
Maldah^ 
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barometer, No. 1773, has also been supplied to the observatory to serve as a spare in- 
strument in cases of sudden breakage or injury to the instrument in use. The anemo- 
graph at Saugor Island, which is one of Beckley’s pattern, has worked satisfactorily through- 
out the year, and there have been no breaks. Mr. Peters, the Observer, has worked very 
well, and has done good service during stormy weather in reporting the additional obser- 
vations required. 

Berhampore, Burdwan, Darjeeling, Durbhanga, Dacca, Patna, Purneah, Sibsagar, 
and Silchar were all found on inspection to be in excellent order. The Gya Observatory 
has improved very considerably under a new observer. 

The new observatory of the 3rd class established at Tezpur in Assam in 1885 was 
inspected by Mr. Dallas, and found to be in an unsatisfactory condition. Several changes 
were made, and it is now working better and sending in fairly accurate observations. 

Of the observatories that were not inspected during the year, Mr. Pedler speaks very 
favourably of Chittagong, Hazaribagh, False Point, Gopalpur, and Coconada. Jessore 
and Tura have improved very considerably. 

The Cuttack Observatory, under the Telegraph Master, Mr. Stone, wasin a very 
inefficient state, and either through his carelessness or want of knowledge, many instru- 
mental readings have had to be rejected during the course of the year. The anemograph 
was also allowed to get out of order from want of attention. Mr. Stone has now been 
transferred from Cuttack. 

At Hazaribagh, Cuttack, Darjeeling, Saugor Island, and Chittagong, the self-record- 
ing anemographs have been kept up as hitherto. At the first two stations, Casella’s 
pattern instruments are used, and at the third, fourth, and fifth, Beckley’s instruments. 
The records were most complete in the case of Hazaribagh and Chittagong. At the 
former there was a short break of 1 7 hours only during the year, for cleaning. 

The Chittagong observer, writing under date the 26th February 1887, reported that 
“ during a severe nor’ wester at 4 A.M. this morning, which was accompanied with thunder- 
storm and hail, a large piece of heavy bamboo matting from an adjoining roof was thrown 
against the anemograph structure on the office roof, bringing down the whole of the 
exposed machinery. The cups, rods, and the wind vanes have been bent and broken.” 
These were repaired locally, and the instrument again began to work from the i st March 
1887 from 2 P.M. There was therefore a break from 26th February to ist March. 

At Cuttack there have been several breaks in the anemograph traces. These were 
apparently due to want of attention on the part of the Telegraph Master, Mr. Stone. 

At Darjeeling the anemograph traces have not been so continuous as could be desired, 
but this has been due to a great extent to the fact that the anemograph is not a very 
satisfactory one. Mr. Carter the Superintendent, and the Observer, have worked hard to 
try to obtain more distinct traces, but they have unfortunately not been very successful, 

A list of the Superintendents and Observers is given in Appendix C. 

Special allowances have been, granted for the present year to the pbservers enumer- 
ated as follows : — 

Names. Stations. Amounts, 


Makhada Prosad Chowdhuri . . . Burdwan . . • * 

Mahendra Nath Roy . ... Berhampore . . . _ . 10 

Danda Dhar Datta Barua . . . Sibsagar . • • .10 

Paresh Nath Roy Chowdhuri . . . Jessore . • • -5 

Nathu Lall . . . . . . Hazaribagh , . ... 5 

Ramesh Chunder Bhuddra . . . Silchar . . . • 5 

Jogin Chunder Banerjie . . , Durbhanga ...» 5 

R. H. Peters ..... Saugor Island . . . • 5 
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Observatories in the North-Western Provinces and Oudh.— The first class 
observatory at Allahabad is situated in a new building specially constructed for it in the 
Chatham lines, and furnished with a meteorograph which records autographically. It has, 
however, worked unsatisfactorily during the year in consequence of defects in the instru- 
ment, and it has been found necessary to return it to the maker for thorough repair. Mean- 
while the staff of observers will take on two days in every week, in addition to the readings 
of the ordinary instruments recorded by eye at intervals from 5 h. 50m. A.M. up to 10 P.M., 
hourly observations of wind and cloud and of the temperature and humidity of the air at 
two heights above the ground differing by 40 feet, as well as under the thatched shed 
at a height of 4 feet. 

Previously to September 1884 the observatory was at the Muir College. As the 
removal of an observatory always introduces some change in the normal or average tem- 
perature, humidity, &c., no two sites being exactly alike in these respects, and as it is a 
matter of great importance that the registers of any future years shall be rigorously 
comparable with those of past years, observations have been made simultaneously, twice 
a day, at the new and old observatories, since the beginning of September 1884, and 
were continued for two complete years. In the extracts from his Administration Report 
(Appendix B) Mr. Hill notices the differences which have thus become apparent in the 
effects of the two sites on the instruments, and traces them to their probable causes. His 
tables and remarks are given in extenso in Appendix B. 

The establishment of the Allahabad Observatory consists of— 

Babu Kadar Nath Chatterjee, Head Observer. 

„ Sashibhusun Banerjee, Second do. 

„ Jadu Nath Chatterjee, Third do. 

I electrician occasionally and casually. 

I artificer do. do. 

I printer do. do, 

and 4 menial servants. 

The work of the observatory consists of — 
jst . — Registering autographically, at intervals of 10 minutes, by means of a Van 
Rysselberghe meteorograph, the readings of the barometer, dry and wet 
bulb thermometers, direction and amount of the wind, and the rainfall. 
The register is engraved on a prepared metallic plate, which is afterwards 
etched, and from which any required number of copies can be printed off. 

awe/.— Periodic readings, five times daily, of the barometer, dry and wet bulb thermo- 
meters, &c., &c., and once daily of maximum and minimum air temperature 
and the radiation thermometers, and thrice daily of the ground thermometers 
at the surface, i foot, 3 feet and 9 feet deep, &c., as at the Alipore Observa- 
tory. Also the registering of the duration of bright sunshine, and observations 
on the movements of the higher clouds with a Marie Davy nephescope. 

The new observatory accommodates the Meteorological Reporter’s Office, as well as 
the observatory establishment. 

The three observatories of Lucknow, Agra, and Roorkee, which were 2nd class 
observatories until the end of 1885, have furnished during the past year the same obser- 
vations as 3rd class stations, with the addition of synoptic observations as a part of the 
international system in correspondence with the United States Meteorological Department, 
and which it is intended to continue indefinitely. 
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In June and July 1885 the observatory at Lucknow was, in part, transferred to a 
different but neighbouring building, the Farhat Baksh. The change, thus introduced, 
really, however, affects only the wind registers, the anemograph having been set up on the 
roof of the present building. The barometer in a lower room, is at exactly the same 
elevation as formerly, and the thermometer shed and instruments have not been moved. 
The observatory was inspected by Mr. Hill in June 1886, and everything found to be in 
a satisfactory condition. 

The Roorkee Observatory was visited by Mr. Hill in June 1886, and everything was 
found in good order, except that the thermometer for nocturnak radiation was placed on 
the top of a small mound, and that the minimum thermometer in shade had a considerable 
quantity of spirit collected at the top of the tube. These defects were rectified at the 
time of inspection. 

The Agra Observatory was visited by Mr. Hill in December 1886, and found to be 
in very good order. The chief instruments were reverified. 

Mr. Hill has also inspected Bareilly, Gorakhpur, Ghazipore, andChakrata once, and the 
Benares Observatory on more than one occasion. The Observatory of Benares was found 
to be in excellent order ; the others somewhat less so. The old observer at Jhansi retired 
during the past year, and was succeeded by a more intelligent and careful observer. At 
Ranikhet and Pithoragarh, the observers on the whole worked well. 

The old observatory at Dehra is attached to the Office of the Survey of India by 
whom it is maintained. It was visited by Mr. Hill in June i886, when he found all the 
instruments in good order. The only improvements in the practice of the observatory 
that could be suggested would be to remove the barometer from the thermometer shed to 
the interior of the building, and to take away the lattice work round the shed, which 
probably reduces to a considerable extent the true range of temperature. In addition 
to the ordinary meteorological instruments, this station possesses an anemograph 
(Beckley’s), a sunshine recorder, and a set of earth thermometers going to various 
depths down to 25’6 feet. The holes in which these instruments are placed being much 
wider than the thermometer rods, the temperatures indicated are probably to some extent 
affected by convection currents. 

At Dehra, there is another observatory, attached to the Forest School, where obser- 
vations of temperature and humidity are made under a thatched shed of the standard 
pattern, and under a somewhat similar, though smaller, shed at the top of a scaffolding, 
60 feet high. In other parts of the district, the Forest Department have made 
arrangements for taking comparative temperatures in the forest and on the open plain 
adjoining. At the time of Mr. Hill’s visit all the instruments at the Forest School 
seemed in good order, but rather dirty, and the mercury in the barometer cistern was 
oxidised. This was taken out and cleaned. 

On the same tour of inspection Mr. Hill also visited an observatory at the summer 
quarters of the Trigonometrical Survey in Mussooree. This has hitherto been kept up 
only during six months in the year ; but, as actinometric observations will now be made 
under the direction of Colonel Haig whenever opportunity offers, in the cold season 
as well as the hot, the ordinary meteorological observations will now be carried on con- 
tinuously. The instruments, including a Beckley’s anemograph, appeared to be all in 
good order. 

A list of the Superintendents and Observers is given in Appendix C. . 

o 
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Special meritorious allowances have been conferred on the following observers for 
the ensuing year • 


Names. 

Chotay Lall 

• 


Stations. 

. Lucknow 




Amounts. 

R 

. 10 

Jewa Nand • 

• 


, Ranikhet 

• 



. 10 

Chiranje Lall 

. 

« 

. Roorkee 




. 10 

Mir Altaf Ali 

. 

. 

Agra 

. 



. 5 

Sher Shingh 

» 

• 

. Pithoragarh . 

• 



• 5 


Observatories in the Punjab. — The observatories in this province are the same 
in number and position as in the previous year, and are enumerated on page 1 7. Chamba 
and Kailang are immediately under the Imperial Office, the remainder under the Meteoro- 
logical Reporter for the Punjab. 

The Lahore Observatory still awaits the arrival of some of the autographic instru- 
ments, required for its outfit as an observatory of the first class. A self-registering 
rain-gauge and a Beckley’s anemograph have been received. The tower for the Beckley 
anemometer is as yet uncommenced. The automatic rain-gauge, however, which was 
received in the observatory on the 12th of May 1886 has been set up in working order. 
The receiving funnel is on the roof of the observatory at a height of 24 feet above the 
ground. It is connected by a brass tube to the recording apparatus, which has been 
placed in a room of the Meteorological Office. Since its erection there has been no 
rain at Lahore, but experiments show that the instrument registers correctly. Another 
automatic instrument received is the sun thermometer. This instrument arrived at the 
observatory on the 2nd of May 1887, and immediately on receiving news of its arrival, 
the Officiating Superintendent of the Observatory was asked to select a suitable site for 
the instrument, and to request the Public Works Department, Punjab, to carry out any 
alterations which its erection may necessitate. The remaining automatic instruments are 
now on their way to India, and in the course of the current year it is hoped that Lahore 
will receive its full equipment of self -registering instruments, and be raised to a first class 
observatory. 

Meanwhile, the observatory is carried on as second class, hourly observations being 
recorded on four days in each month. In addition to the observations made at other 
observatories of the same class, a register is kept of the ground temperature, from the 
surface down to 6 feet below it, and also of the duration of bright sunshine by means of a 
sunshine recorder. 

A duplicate set of observations (on the scale of a 3rd class station) were taken 
for two years until December 1886 at the old observatory at the Mayo Hospital, in order 
to determine the effect of the change of site on the normal readings of the chief instru- 
ments. The following table gives the corrections as derived from a comparison of the 
observations of the two complete years 
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It will be seen from this table that the temperature at the new observatory near the 
Central Jail, both at lo A.M., at the hottest part of the day, and in the early morning, is 
lower than that at the old observatory near the Mayo Hospital, but that, on the contrary, 
the heating power of the sun as measured by the solar radiation thermometer is greater 
at the new than at the old observatory, the increase being attributable to the greater pu- 
rity of the atmosphere in the former situation. 

Mr. Dallas inspected all the observatories in the Punjab except those at Peshawar, 
Murree, and Rawalpindi. All were in good working order except that at Dera Ismail 
Khan, where the instruments were rather dirty, and gave evidence of want of care and 
attention on the part of the observer. Ludhiana was reported upon much more favour- 
ably than in previous years. The only instrument that was out of order was the rain- 
gauge which was found to be quite unserviceable, and was replaced by another. 

Mooltan continues to work satisfactorily, and was in excellent order at the time of in- 
spection. At Dera Ismail Khan, the barometer was clean and in good order, but the thermo- 
meters were very dirty. The anemometer and wind vane were also found to work very stiffly. 
The instruments were thoroughly cleaned during Mr. Dallas’s visit, and left in good work- 
ing order. The same condition of affairs was found in a previous inspection, and it will 
probably be found necessary to inflict severe fines on those observers who are found on 
inspection to systematically neglect keeping their instruments clean. Sialkot and Sirsa 
were all in capital condition when inspected, and call for no special remarks. At Delhi the 
thermometers were not quite so clean as they should have been, and the observer was 
cautioned. 

Rawalpindi was inspected by Mr. Blanford in October i886, A careful comparison 
was made of the barometers, and the correction of the two in use at this observatory deter- 
mined. The shade thermometers were all clean and in good order. The solar radiation 
thermometer was found to have a portion of the mercury separated and lodged at the upper 
end. The wind vane and anemometer were both condemned, and shortly after-wards 
replaced by accurate instruments. 

The Chamba Observatory was inspected by Mr. Blanford in November 1886. The 
barometer in use was found to have a small amount of air in the upper portion of the tube, 
and it was therefore replaced by another instrument which had been sent shortly before 
by the India Meteorological Office, and which on examination was found to be in perfect 
order. The thermometers, wind vane, and raingauge were all in excellent condition. The 
anemometer did not work properly, as it had been shortly before repaired by a local smith. 
Another instrument was sent after the inspection visit to replace this defective instrument. 

The Kailang Observatory has, as usual, been carried on with the greatest care and 
attention by the Superintendent, the Reverend A. W. Heyde, In addition to the usual 
registers, Mr. Heyde contributed, as in previous years, most valuable information re- 
specting the climate and variations of the snowfall. 

A list of Superintendents and Observers is given in Appendix C. 

Special meritorious allowances have been awarded to the following observers for the 


ensuing year : — 








Names, 


Stations. 





Amounts. 

Jaspat Rai . . , 


* Lahore , 





R 

* lO 

Devan Chand 


» Do. 





jrf 

Kashi Ram , 

• 

, , Peshawar 





* 5 

W. Cruikshank 


. Murree . 





• 5 

-Sergeant J. J. Konig * 

• 

. Simla , 

• 

• 

• 

« 

• 5 

• 5 
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Observatories in the Central Provinces.— The observatories remained the 
same as last year, but, in consequence of the absence on leave of the observer, the observa- 
tory at Sironcha was closed from the 21st November 1886, and remained closed till the 
end of the year. 

During the year, the observatories at Nagpur, Khandwa, Hoshangabad, Saugor, and 
Jubbulpore were inspected by the Sanitary Commissioner. 

The Nagpur Observatory was found to be in good repair, and the instruments in 
capital order. The sunshine recorder received in 1885 has not yet been brought into 
use owing to a suitable position for it not having been obtained. 

At Khandwa, the shed and instruments' were found at the time of inspection to be 
in good order. The observer reads the instruments carefully. 

At Hoshangabad, the buildings were in good repair, and the instruments clean and 
in good order, with the exception of the anemometer and wind vane, neither of which 
worked as freely as they should. 

At Saugor, the buildings were found to be in good condition, the railings enclosing 
the shed having been repaired. The instruments were also in a satisfactory state. 

The Jubbulpore Observatory was generally in good condition. The anemograph 
worked unsatisfactorily in 1885 and was sent to Calcutta in April of that year to be 
repaired, and has not yet been returned. The observer has improved, and does his work 
somewhat more carefully and correctly than hitherto. 

Pachmarhi, which was in an unsatisfactory state during the previous year, went from 
bad to worse, and the observer was found at last to be so utterly worthless and untrust- 
worthy that it was decided at the end of the year to reduce the observatory from 
second to third class, to dismiss the observer, and put in the assistant as observer 
under the altered conditions of the observatory. 

A new shed is being erected at Raipur, and was nearly completed at the close of the 


year. 

The thatch of the shed at Sironcha and the railings enclosing the shed at Chanda 
were repaired during the year. 

A list of the Superintendents and Observers is given in Appendix C, 

Special allowances have been awarded to the following observers in the Central Pro- 
vinces for the ensuing year : — ' 

Names, Stations. Amounts, 

R 


Seetaram • . • , . Chanda . , . • , 5 

Puncham . • • v • • Seoni . • • . . * 5 

P. Soobiali . , ... Nagpur . . ’ . • .5 

Jodu Nath Basu .... Saugor , 5 

Observatories in Berar. — These are five in number, the same as last 
year, and are enumerated on page 17. One of them, Makljla, a 4th class observatory 
established and carried on by the Forest Department, sends its registers direct to the 
Imperial Office, and the remaining four are under the Meteorological Reporter for 
Western India. 

None of these,observatories were inspected during the year. So far as the examin- 
ation of the observations sent in by the observing stations indicate, they are in satisfac- 
tory condition. 
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A nominal list of Superintendents and . Observers at the Berar stations is given in 
Appendix C. 

The "following observers have been re-allotted special allowances during the current 
year : — 

Names. Stations. Amounts. 

_ R 

Samuel Gregoi'y .... Akola lo 

Bukaram Paiidurang . . . Amraoti 5 

Observatories in Central India and Rajputana. — These are the same as in 
previous years, and are enumerated on page 1 7. The Maharajah’s observatory at Jeypore, 
which is a first-class observatory, sends its registers to the Meteorological Reporter to the 
Government of the North-Western Provinces and Oudh. A brief description of the work 
done at that observatory, taken from Mr. Hill’s report, will be found in Appendix B. 

Of the remaining observatories, those of Nowgong, Sutna, Ajmere, and Sambhar are 
under the Meteorological Reporter for the North-Western Provinces and Oudh. Those of 
Neemuch, Indore, Mount Abu, and Bickaneer report to the Meteorological Reporter for 
Western India, and that of Pachpadra sends its registers direct to the Central Office. 

The observatories of Neemuch and Indore were inspected by Mr. Chambers, Meteoro- 
logical Reporter for Western India in March 1887 ; Sutna by Mr. Hill, Meteorological Re- 
porter to the Government of North-Western Provinces and Oudh, in September 1886, and 
Ajmere by Mr. Blanford in November 1886. 

The Indore Observatory was found by Mr. Chambers to be in an unsatisfactory state. 
The situation of the observatory is by no means suitable. The thermometers were clean 
and in good order. The barometer was in working order, but very dirty. The instrument 
was thoroughly cleaned and left in good order. The post carrying the flag for indicating 
the wind direction was removed to a tree, as It obstructed the anemometer. The 
observer generally read the instruments carefully. 

The Neemuch Observatory was less favourably reported upon than on the previous 
inspection. The exposure of the wind vane and anemometer was, on the whole, very good. 
The barometer was, in consequence of some slight defects, replaced by another instrument. 
The thermometers were not In good order. The porcelain scale of the dry bulb was 
broken, and there was a thin encrustation on the two wet bulbs. The outer bulb of the 
sun thermometer was dirty, and the instructions for recording the readings of that instru- 
ment were not properly carried out. The office records w'ere also found to be very defective 
and badly kept. 

The Sutna Observatory was found by Mr. Hill in fairly good condition. The baro- 
meter was very dirty, but was cleaned. 

Mr. Blanford inspected the Ajmere Observatory when he found that it would be un- 
necessary to change the site of the observatory, as had been suggested by Mr. Dallas the 
previous year. The present thermometer shed is reported to be no longer serviceable 
and a new one must be built this year. The work done by the Ajmere Observer during the 
year has frequently shown signs of carelessness, and his special allowance of R5 per 
month has in consequence been stopped. 

The observatories at'Nowgong, Pachpadra, Sambhar, Mount Abu, and Bickaneer have 
not been inspected during the past year. The first is efficiently supervised, and the others, 
so far as can be judged from the registers, are working fairly. 
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A list of the Superintendents and Observers is given in Appendix C. 

Special allowances have been re-allotted to the following observers in Rajputana 
and Central India during the present year : — 

Names. Stations, Amounts, 

R 

Harnalh , . , . Sutna , . * . , , lo 

Trimbak Rao . . , Indore 5 

Observatories in Bombay. — These, excepting the Colaba Observatory, are all 
under the Meteorological Reporter for Western India. 

Of the four 2nd class observatories, Deesa, Poona, and Belgaum were inspected by 
Mr. Chambers. He also visited the 3rd class observatories of Rajkot, Sholapur, Ratna- 
giri, and the voluntary observatory at Baroda. 

The Deesa Observatory was generally in an efficient state when inspected. The in- 
struments were all in good order, except the anemograph. The friction roller which sup- 
ports the vane shafts was working stiffly, due to the oil having dried and caked with dust 
into a substance resembling India-rubber rather than a lubricant. The instrument was 
carefully cleaned and re-adjusted. In all other respects the observatory was in a satis- 
factory condition. 

The Poona Observatory was found to be at the time of inspection in good order. The 
barometer and thermometers were all clean, with the exception of the solar radiation 
thermometer, which was very dirty. The anemometer was not very clean and worked 
stiffly in consequence of not being oiled occasionally. This is a frequent fault of omission 
on the part of observers. 

The Belgaum Observatory is stated by Mr. Chambers to be in an unusually open 
position, and the exposure of the instruments, more specially the anemograph, is excep- 
tionally good. The barometer appeared to have deteriorated to some extent, and hence 
it was replaced by another instrument. The thermometers were all in good order. The 
anemograph was thoroughly over-hauled, and some slight defects remedied. 

The Rajkot Observatory is in a very open and favourable position. The barometer was 
in very fair working order, and the thermometers very clean. The anemometer, wind 
vane, and raingauge were also in satisfactory order. There was no fence round the rain- 
gauge and radiation thermometers. This was due to the previous observer having niis- 
appropriated the money that was sanctioned and advanced for a new fence. He was im- 
prisoned for two years for the offence. 

The Sholapur Observatory was in good order. The barometer was dirty and required 
thorough cleaning. The thermometers were all clean, and the observer read all the instru- 
ments quite correctly. 

The Ratnagiri Observatory is at the Civil Hospital on elevated ground oveidooking the 
town. In the opposite direction, the ground rises slightly and then stretches far away into 
the interior, forming an almost unbroken plain. The surface consists almost entirely of 
laterite, and is almost devoid of vegetation. The nature of the surface probably accounts 
for the very high temperatures recorded at Ratnagiri in the dry season. The barometers 
and thermometers were all found to be in very good order. The anemograph. was taken 
to pieces, cleaned, and re-adjusted. The instrument works well, except. in very wet wea- 
ther, when the paper ribbon becomes too damp and fails to pass between the embossing 
rollers. 
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The observations recorded at Jacobabad, Hyderabad, Kurrachee, Bhuj, Deesa, 
Surat, Malegaon, Poona, Sholapur, Ratnagiri, Belgaum, and Karwar were, in Mr. Chambers’ 
opinion, thoroughly trustworthy throughout the year. Those recorded at Rajkot, however, 
were frequently doubtful on account of the inexperience of the youth who, in the absence 
of a more competent person, was appointed to the observership. 

The large Beckley’s anemograph at Deesa has produced continuous records through- 
out the year, with the exception of the two days from the 12th to the 14th March, when 
the instrument was being dismounted, thoroughly cleaned, and re-adjusted. That at Belgaum 
has, for various reasons, chiefly oversight in management, failed to giye traces on seven 
days, on two of which it was dismounted for cleaning and re-adjustment ; on all other 
days the traces are continuous. The embossing anemograph at Poona has failed to pro- 
duce records on only three days, on one of which the instrument was being cleaned and 
re-adjusted. The similar instrument at Ratnagiri has, however, failed on seventeen days, 
chiefly days of heavy rainfall, when the recording strip of paper became so damp and 
weak as to tear while passing between the embossing rollers. 

A list of the Superintendents and Observers in Bombay is given in Appendix C. 

The following special allowances have been awarded for the present year to observers 
in the Bombay Presidency — 


Names. 

Stations. 

Maliadev Cuddum . , 

. Ratnagiri 

Ramkrislina K. Karandikar 

• Deesa 

Narayan Sakaram . * 

. Poona 

G. W. M. D. Aranjo . 

, Karwar . 

Ramchundra Datta 

. Belgaum , 

iy[mgue Fernandez 

. Kurrachee 

Sliaik Ali . , . . 

* Jacobabad 

Shaik Mahomed . . * 

, Malegaon 


Amounts, 

R 

. 10 

• 5 

• 5 

• 5 

• 5 

• 5 

• 5 

• s 


Observatories in Madras, Mysore, and Hyderabad. — Of the 21 ob- 
servatories In these provinces enumerated in the list on page 17, all but five, vis., 
the Madras Observatory and those of Gopalpore, Vizagapatam, Coconada, and Calicut^ 
are under the control of Miss Pogson as Meteorological Reporter to the Government of 
Madras. Thirteen of the sixteen have been inspected during the year, vis., nine by 
Miss Pogson, one by the Meteorological Reporter for Western India, and three by the 
Head Clerk of the Madras Meteorological Office. 

Bangalore was Inspected by Miss Pogson on the 26th November and on several sub- 
sequent occasions. The instruments were all found to be in good order. It was necessary 
to remove the^ observatory to a new site during the year, and a suitable position was 
obtained in a piece of open ground belonging to the police, forming a small portion of 
their parade ground. A new shed was erected, and the instruments were removed to it on 
6th December. A site just outside the parade ground was also selected for a small baro- 
meter room, but the erection of the building has been delayed from various causes. 

There have been several changes at the Bellary Observatory during the year, and it has 
hence been in a less satisfactory condition than in previous years. The first assistant was 
reported for carelessness, and was shortly afterwards arrested by the police on some grave 
harge. His duties were for some time carried on by an assistant sent from the Madras 
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Office. The observatory was Inspected on loth to 13th August, when Miss Pogson found 
numerous omissions and alterations in the office records, and it was found that the tempo- 
rary observer had been extremely careless. Miss Pogson made a number of changes in 
order to place the observatory on a satisfactory footing. The observer, who had mean- 
while been acquitted of the charge for which he was arrested, was allowed to resign and a 
new observer appointed, who has done his work satisfactorily up to the present time. 

Cochin was visited on the 24th and 25th January by Miss Pogson. The instruments 
were all in good order except the barometer, the mercury In which has become very con- 
siderably oxidised. The anemometer and wind vane are in a very unsuitable position 
as regards exposure, but Miss Pogson was unable to obtain a better site. 

Coimbatore was inspected by Miss Pogson on the 29th and 30th of March and 
found to be in a most satisfactory state. The instruments were all in good order. The 
anemometer is erected on the southern jaole of the thermometer shed at a height of 14 feet 
above the ground, and is hence in a very unsuitable position for correct observation. The 
Superintendent has therefore suggested that a brick tower should be erected on which it 
could be placed, 

Cuddapah was inspected on the 17th to 19th August 1886, when everything was 
found to be in excellent condition, A comparison of the barometer with a portable second- 
ary standard appeared to show that the adopted correction for index error had increased 
by -031. The erection of the anemometer and wind vane on the site selected had to be 
postponed, as the roof of the Civil Dispensary was reported to be too weak to support 
with safety the additional structure. It is now proposed to erect a staging in the com- 
pound near the shed. 

Kurnool was not inspected during the year, but the observations appear to have been 
accurately taken, and were sent in with punctuality. The anemometer and wind vane have 
not as yet been erected in consequence of the difficulty of providing a suitable staging. 
There is no available building upon which they could be placed and properly exposed. 

Madura was inspected on the 22nd of January. The observer has worked more 
satisfactorily during the past year than hitherto. The shed and compound were found 
to be neat and clean and free from shrubs and weeds, in which respect a great improve- 
ment had been made during the year. The instruments were in good order and the con- 
dition of the observatory satisfactory. • 

The superintendence of the Mangalore Observatory was transferred to the Port Offi- 
cer during the year. The barometer was removed to the Port Office from the Telegraph 
Office, where it had hitherto been kept, and the clerk of the Port Officer was appointed 
observer in succession to the Telegraph Master. The observatory was inspected by 
the Head Clerk of the Madras Meteorological Office, and found to be in perfect order. 

Masulipatam has again been the most unsatisfactory of all the Madras stations, and 
it was not until the last observer was dismissed that any improvement took place. Ample 
opportunities of amendment were given to Lutchmeepathy Naidu before his services were 
dispensed with, but he was utterly heedless of all orders or instructions. A. Streenivasa 
Row, and Assistant of the Bellary Observatory, was transferred to this observatory for a 
few months, but he requested to be sent back to his former station, and T. Streenivasa 
Row, a candidate for employment in the Department, who had been under instruction at 
the Madras Office for about six weeks, was appointed his successor on probation from 

E 
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the ist of January 1887. The previous records were frequently erroneous and incomplete, 
no less than four considerable breaks having occurred in the readings of the barometer, dry 
maximum, minimum, and grass radiation thermometers during the year. When the Observer 
went to take the readings of the instruments on the morning of the 7th of January he 
found the office room open and the barometer broken, apparently wilfully done, as the 
hasp had been, wrenched off the door. No information was, however, obtained as to who 
the d elinquent was. As there were no goodbarometers available at the Madras Office, 
a new one was immediately despatched direct to the observatory from Calcutta. Since 
the change of observers, the observations have been more reliable. Miss Pogson re- 
marks that if Assistant Surgeon A. Guru Singh had enforced the due observance of all 
instructions from the Madras Office on the dismissed observer, instead of encouraging 
him to act in direct opposition, most of the difficulties experienced might have been 
obviated. Fortunately for the Department, he was superseded in November by a medi- 
cal officer interested in meteorology, under whose guidance we may look forward to better 
results in future from the observatory under his care. 

The work of the Mercara Observatory was carried out satisfactorily throughout the 
year. . With the exception of the records of the grass minimum thermometer, the register 
Was complete and continuous until the 27th of January 1887, from which date the readings 
of the barometer were suspended until the i ith of February, by order of the Chief Superin- 
tendent of Telegraphs, through some misunderstanding. In accordance with the wishes of 
the Meteorological Reporter to the Government of India, a separate set of meteorological 
instruments was supplied to the new observatory situated in the Civil Dispensary com- 
pound, and a series of one year’s comparative observations commenced from the ist of 
January 1887. 

The Negapatam Observatory was inspected on the 31st of January, and the baro- 
meter and all the thermometers found to be clean and in excellent condition. The thermo- 
meter shed and enclosure were in proper order. The records were neatly bound, letters 
and office papers carefully filed, and the general condition of the observatory highly credit- 
able to the Medical Officer in charge and his assistant. 

The Rajahraundry Observatory was not inspected during the year, and as both the 
sun and grass radiation thermometers were broken, and the anemometer and wind vane 
have not yet been erected, the register, though continuous regarding the records of other 
instruments, was very incomplete. The assistant appears to take his observations correctly, 
and his work has given satisfaction throughout the past year. 

The Salem Observatory was not inspected during the year. The observations were 
taken correctly and harmonised with those of, neighbouring stations. 

Secunderabad was inspected by the Meteorological Reporter for Western India at the 
request of Mr. Blanford. The barometer and thermometers were all in capital order. 
The exposure of the anemometer is not quite satisfactory. Mr. Chambers remarks of the 
observer: “ Mr. Williams appears to do his work in a very orderly, careful manner, and 
his registers are so, exceedingly neat that it is quite a.pleasure to look at them.” 

Trichinopoly was inspected on the 26th, 28th, and 30th of January. The first 
assistant was absent, failing health having obliged him to take a few days’ leave, 
but the second assistant was: present when Miss Pogson visited the; observatory at 8’3o 
A»M. on the 26th, although he was not aware of her arrival. The thermometer shed, side 
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screens, and enclosure were all in excellent condition. The cage and thermometers were 
clean and faultless, with the exception of the two solar radiation thermometers, which had 
portions of the mercurial columns fixed in the upper extremities of the tubes, for which 
allowance was made by the assistant. The receiving bottle of the raingauge had been 
broken a short time previously, and, as the gauge itself required, re-japanning, it was re- 
placed by a new one of the same kind. The anemometer staging had been finished and 
was ready to receive the instruments. The anemometer and wind vane were erected during 
Miss Pogson’s visit and left in working order. With the exception of the surface of the 
mercury in the cistern of the barometer being slightly oxidised, that instrument was clean 
and in perfect order. 

The Wellington Observatory was inspected on the 31st March, when the thermometer 
shed, cage, and instruments were found clean and in good order, the only defect being in 
the solar radiation thermometer which had a small piece of the mercury column detached. 
The surface of the mercury in the cistern of the barometer was much oxidised. The 
barometer was removed to a much more suitable room on the same level on the 15th of 
April. The anemometer was in good working order, and the general condition of the 
observatory was very creditable. 

The remaining observatories have not been inspected during the year, but are consi- 
dered by Miss Pogson to be working satisfactorily. 

A list of the Superintendents and Observers is given in Appendix C. 

Special allowances have been granted during the current year to the following 
observers - 

Names,, Stations* Amounts. 


C, S, Saminatba Pillai * * * * Coimbatore • • , 5 

V. A, Vajiravalu Mudeliers • . • Cuddapah „ *. * 5 


Observatories in Burma. — Three additional observatories have been opened in 
Upper Burma during the past year, and hence the number of o>bservataries in Burma is 
now eleven, including Akyab, which is under the administration of the Meteorological 
Reporter to the Government of Bengal, and Diamond Island, Mandalay, Bhamo, and 
Kindat, which are under the Central Office. The remainder are under the Sanitary 
Commissioner for Burma. Of these, three, — Rartgoon, Tounghoo-, and Thayetmio,, — ^were 
inspected by the Sanitary Commissioner. The Rangoon Observato,ry, the only second 
class observatory in the Province, continues to work very unsatisfactorily, and the observ- 
ations when compared with all the neighbouring stations show such large and numerous 
discrepancies as to indicate frequent gross carelessness on the part of the observer. If 
the observations do not improve, it will be necessary to, make some change. The cost 
of a second class observatory is about six times that of a third class observatory, and the 
chief object of this increased expenditure is to obtain more accurate and trustworthy 
observations. Hence, if the condition of the Rangoon Observatory does not improve 
very considerably during the present year, I think it should he reduced to a third class 
observatory, and the money thus saved be spent to, some more useful purpose in the 
department elsewhere. The instruments were reported by the Sanitary Commissioner to 
have been generally in good order. There were several changes in the observing staff 
which, to some extent, explains the numerous mistakes that were detected in the returns 
and observations. 
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The five 3rd class observatories under the Sanitary Commissioner were all favour- 
ably reported upon. They are steadily improving in character and in importance to our 
meteorological system. 

A list of the Superintendents and Observers is given in Appendix C. 

Special allowances, for the present year have been re-allotted to the following 
observers : — ^ 


Names. 

Stations. 


Amounts. 

T. H. Hilbert * 

. Moulmein 

• 

aR 

, . 5 

Maung Pe . 

. Bassein 

« 

• • 5 

Sheik Hydlet Ally 

• Tounghoo 

. 

• 5 


Observatories at the Bay Islands; — An observatory has been established 
at the lighthouse on the Cocos Islands to the, north of the Andamans. The three 
observatories in the Bay Islands have on the whole worked fairly well, but no special report 
has been received on their working and condition. The' observations taken by Mr. Carroll, 
the observer of the Port Blair Observatory during the past year, have not been quite so 
satisfactory as those of previous years. There has again been a succession of observers 
at Nancowry, and the observations have hence not been so accurate or trustworthy as 
might be desired. They are enumerated in Appendix C. 

Extra Indian Observatories. — There are six of these, as in the preceding 
year. With the exception of Amini Divi, which is controlled by the Meteorological 
Reporter to the Government of Madras, the others send their registers direct to the Im- 
perial Office. Aden has improved very greatly, and the observations have been sent in 
throughout the year with due regularity. The Leh Observatory, since the Actinometric 
Observer, Sergeant Rowland, and his Assistant quitted Leh, worked very unsatisfac- 
torily for some time ; but since the ist January 1887. it has been placed under the superin- 
tendence of the Revd. F. A. Redslob of the Moravian Mission, and has sent in valuable 
and accurate observations from that date. 

The observatories at Bushire and Katmandu have worked fairly well. 

The observatory at Quetta has continued to send In accurate observations. 

The Amini Divi Observatory, as stated in last year’s report, was re-established in May 
1 886. Hospital Assistant J. D’Cruze took charge of the observatory from the loth. of May 
1886 and commenced the register from the nth, but, as communication between Manga- 
lore and the island ceased soon after his arrival, no returns or information regarding the 
state of the observatory could be furnished until it was restored, which was not until 
December. Eleven letters containing a report on the position, structure, and general 
condition of the observatory, and numerous requests for various improvements, repairs, &c.., 
together with the records and correctly reduced registers-from May to September 1886 
reached the Madras office on the 6 th of December. ’ 

No subsequent records and registers were received up to the 31st of March. All 
the readings of the dry maximum thermometer were so erroneous that they had to be 
rejected. The new anemometer. No. 629, Casella, which had been in use since the i ith 
of May 1886, ceased working from the 20th to the 22nd of June through rust although 
the observer stated that he kept it well oiled. He took it down, cleaned, and oiled it 
after which it worked better. From the i st of April to the i ith of May 1886, the interval 
between the departure of the former observer and the arrival of his successor no 
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meteorological observations were taken on the island, but from the date on which 
Mr. D Cruze took charge, there has been a decided improvement in the working of the 
observatory. He appears to take an interest in his duties, and in order to prevent any 
future breaks in the continuity of the observations, he has instructed his Hospital Assist- 
ant to record the instruments. Having fulfilled the conditions under which his allowance 
from the Meteorological Department was to be doubled, he has been permitted to draw 
the full amount of R 30 per month for the last year. As the thermometer shed had been 
reported to be in a very dilapidated condition, and it was almost impossible to get good 
workmanship done by the islanders, a new thermometer shed was constructed at Madras. 
When boats were able to ply between the Lakhadives and Mangalore, J. Vythinathe 
Iyer, ist Assistant of the Madras office, was deputed to proceed to Amini Divi with the 
shed, and to see it properly erected. 

On Vythinathe Iyer’s arrival at Amini Divi on the 21st January 1887, he found the 
thermometer shed unlike either those of the Calcutta or Madras pattern, and of a very 
inferior and faulty type. The thermometer cage was fixed in a slanting direction, so that 
the bulbs of the horizontal thermometers were raised above the upper ends of the tubes, 
which would in a measure account for the past erroneous readings. The instruments in 
the cage were clean and in good order, with the exception of the dry maximum thermo- 
meter which was defective, its readings occasionally being lower than those of the dry 
bulb. The anemometer was not in good working order, and the brickwork staging on 
which it was erected was so broken down, that it was dangerous for any one to attempt 
to mount the ladder to read it. The old instrument was therefore dismounted, and a 
new one, Casella, No. 240, erected on a cocoanut tree, to which a ladder of the same 
wood is attached. The cups of the anemometer are about 18 feet from the ground, and 
there is no other higher object near enough to interfere with its readings.. The wind vane 
had been destroyed some time ago, so it was substituted for the present by one of the 
small ones by Adie. The raingauge was well situated, but it had no receiving bottle or 
can, and was replaced by a new one. The height of the raingauge is one foot from the 
pound. It IS placed within a fenced enclosure. The barometer hangs inaVoom belong- 
ing to the dispensary in a good light, and, with the exception of the mercury in the 
cistern being a little oxidised, it was in perfect order. The posts of the new shed were 
firmly fixed in concrete, and the whole structure completed by the end of January. The 
thermometer cage was then removed to its new position, and observations were commenced 
in the new shed on the ist of February, on which date the new maximum thermometer, 
anemometer, and raingauge were taken into use. 

A list of the Superintendents and Observers is given in Appendix C. 


Instruments. 

In Appendix D is given a return of the instruments in store at the beginning of the 
year, and of those received and issued by the Calcutta Meteorological Office, and in- 
eludes the stock, receipts, and issues of the Alipore Observatory j and in Appendix E 
is a return of the instruments issued to each observatory. In this are incorporated the 
returns furnished by the local Reporters. 
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Meteorological Officers and Office Works. 

The general administration of the meteorological observatories and offices in the 
different provinces, with the local exceptions noticed in the foregoing sections, has been 
in the hands of the following officers during the year : — 


Names, 

Office, 

Province. 

H. F, Blanford, Esq., F.R.S* « 

Meteorological Reporter to the Gov- 
ernment of India. 

\ 

W. L* Dallas, Esq 

Assistant Meteorological Reporter to 
the Government of India. 

\ Central Office,. 

Lala Ruchi Ram Sahni, M.A. . 

A. Pedler, F.C.S. (0%.) • . > 
J, Eliot, M.A. . . ♦ i 

Second Assistant Meteorological Report- 
er to the Government of India. 

Meteorological Reporter to the Gov- 
ernment of Bengal. 

/ 

1 Bengal and Assam, 

S. A. Hill, B.Sc 

Meteorological Reporter to the Gov- 
ernment of North-Western Provin- 
ces and Oudh, 

North-Western Provinces, Omilh, 
Raj'putana and Central India 
(part). 

L» Dallas, Esq. • • • • 

Surgeon-Major W* Nolan, B*A., M.D. \ 

Meteorological Reporter to the Gov- 
ernment of Punjab, 

Punjab. 

Surgeon J. Parker, M.D.. . • > 

F. Chambers, Esq. . . • ) 

Meteorological Reporter for Western 
India. 

Bombay, Berar, Rajputana, and Cen- 
tral India (part). 

Miss Isis Pogson . . . • 

Meteorological Reporter to the Gov- 
ernment of Madras, 

Madras, Mysore, Coorg, and Hy- 
derabad. 

Dr. ]. H. Loch .... 

Sanitary Commissioner, Central Prov- 
inces. 

1 Central Provinces. 

Dr. C. Little 

Sanitary Commissioner, Berar , 

Berar, 

Dr, D. Sinclair «... 

Do. do, Burma 

' Burma, 

Surgeon-Major W. N, Keefer . 

Senior Medical Officer, Bay Settlements 

Andaman and Nicobars. 


During my absence on furlough, from the commencement of the year until the 23rd 
September 1886, Mr. A. Pedler continued to officiate as Meteorological Reporter to the 
Government of Bengal. Mr. F. Chambers was absent on privilege leave for three months 
from the 20th August 1886, from which date to the 22nd September, Surgeon-Major 
W. Nolan held charge of the appointment. During the remainder of the period of Mr. 
Chambers’ leave, Surgeon J. Parker officiated as Meteorological Reporter for Western 
India. With these exceptions, the local Reporters’ duties, have all been performed by 
the permanent incumbents of the several offices. 

The 2nd Assistant Lalla Ruchi Ram Sahni, M.A., was appointed to that office on 
the ist June 1885, after a probationary course in the department. He was chiefly 
employed in preparing the daily weather reports and the daily weather charts, and during 
Mr. Dallas’s absence from Simla when inspecting observatories in the cold weather he 
was left in independent charge of the Simla Office. He became dissatisfied with his 
position and prospects in the Meteorological Office, and finally left it on 28th March 1887 
to take up an appointment in the Punjab Education Department. 

The following table shows the number of stations, the registers of which were sent to 
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each of the Reporters respectively, for reduction and verification during the year under 
report : — 


Province. 


Bengal and Assam , 
North-Western Provinces and Oudh 
Punjab .... 

Rajputana and Central India 
Central Provinces 
Berar .... 

Bombay 

Madras, Mysore^ and Coorg 
Burma .... 

Bay Islands .... 
Extra Indian • , . 


Meteorological Reporters. 


India. 

Bengal. - 

North-West- 
ern Provinces 
and Oudh, 

Punjab. 

Western 

India, 

Madras, 

Total. 

4 

20 

. . » 




24 

2 


14 

... 

... 


16 

2 

• • « 

• • 1 

II 

... 

. r. 

13 

I 

« « t 

4 

• •• 

4 


!. 9 

II 

. . • 

... 

. . . 

. • • 


II 

I 

. . . 


... 

4 


5 

41 «l • 

. « « 

... 

... 

13 

... 

13 

I 

2 

* « . 

• « * 

I 

i6 

20 

10 

I 

... 

* * « 

. . . 


II 

3 

1 » * 


... 

... 


3 

5 

1 « « 

... 

* . . 

... 

I 

6 

40 

23 

r8 

II 

22 

17 

131 


The list does not include the registers of the provincial observatories in Bengal, nor 
those of Colaba Observatory, Madras, Goa and of Jeypore, which are furnished to the 
Meteorological Office with all the necessary reductions. 

In Bengal, the North-Western Provinces, Madras, and Bombay (in part), the Reporters 
superintend the rainfall registers of the district and sub-divisional stations of their respect- 
ive provinces, and the three former prepare weekly and monthly returns of the rainfall. 

The number of rainfall stations dealt with by each of the above officers is as follow:— 

Stations. 


Bengal 

• 


• 

. 249 

North-Western Provinces and Oudh 

• 


* 

, 260 

Madras , 

« 

• 

. 

• 317 

Bombay 

• 

« 

* 

• 457 


In last year’s report it was mentioned that the Government of the North-Western 
Provinces and Oudh had issued orders to the district officers directing them to replace 
the present antiquated raingauges at the sub-divisional stations by new ones of Symons’s 
pattern as fast as the former ones became unserviceable. Up to the end of December 
last the old gauges had been withdrawn from use at the following places : — 


Thatia Tirwa 

in 

Farukhabad district* 

Chakia 

in Mirzapur 

district. 

Kaimganj 


do. 

do. 

Robertsganj 

do. 

do. 

Chibramau 


do. 

do. 

Dudhi 

do* 

do. 

Narwal 

in 

Cawnpore 

do. 

Srinagar 

in Garhwal 

do. 

Kulpaliar 

in 

Hamirpur 

do. 

Malihabad 

in Lucknow 

do. 

Mahoba 


do. 

do. 

Dalmau 

in Rae Bsireli 

do. 

Chunar * 

in 

MIrzapur 

do. 





The chief stations of the forty-nine districts into which the North Western Provinces 
are divided having, been already supplied with accurate gauges, a few years more should 
suffice for the complete renewal of the instrumental equipment for rainfall registration: A 
much longer time will, however, in all probability be required to impress upon the subordinate 
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officials charged with the execution of this work the necessity of care and attention in the 
performance of this part of their duties. On comparing the registers of the observatories 
in the North-Western Provinces and Oudh, with those kept by the revenue officials at the 
same stations during the year 1886, it will be seen that in the great majority of the cases 
the observatory records more rain than the tahsil, while in every case, without exception, 
the tahsil officials neglected to register several light showers. At Roorkee only 30 out of 
78 rainy days were noted, and the rainfall recorded at the tahsil amounted to only about 
60 per cent, of the total which fell. Even at Allahabad and Gorakhpur, where, owing to 
partial distribution of many of the showers, it happened that more rain fell at the tahsil or 
Collector’s Office than at the observatory, 20 or 30 per cent, of the total number of 
separate falls of rain were neglected. The truth of these statements will be evident from, 
the following table ; — 


Stations* 

Total rainfall in 1886. 

Days on which rain 

WAS MEASURED. 

Observatory. 

Tahsil. 

Observatory. 

Tahsil 






Inch, 

Inch, 



Dehra 

• 

• 

• • 

« • 

95'84 

91-30 

100 

91 

Roorkee 

» « 


9 9 

» 

33'95 

24*40 

78 

30 

Meerut 

• « 

• 

9 9 


34 ’ 3.5 

34'23 

49 

47 

Bareilly 

f 

A 

4 • 

* • 

51 ‘94 

43'70 

69 

39 

Agra 

• • 


« e 

9 A 

33-16 

30*29 

49 

37 

Allahabad • 


• 

* ^ 

9 • 

37-18 

43*04 

76 

51 

Benares 


9 

• « 

• 

49-69 

48-11 

88 

63 

Gorakpur , 

m 


* 

9 4 

52-98 

55-00* 

73 

60 

Ghazipuf • 


4 . 

• »■ 

9 ft 

557b 

51*03 

86 

59 

Jhansi 

« « 

<9 

* ». 

9 9 

3675 

34*42 

74 

54 

Pithoragarh- 


4 

•• T 

ft ft 

58*13 

51-00 

131 

80 

Ranikhet . 


4 . 

• ' «k 


55 '49 

49-23* 

ro3 

83* 

Lucknow . 

i. 4 

• 

k * 

* • 

43*41 

42-50 

68 

56 


At the treasury* 


The only important alteration in the work of the Punjab Meteorological Office 
during the past year has been the acceptance by it of the duty of issuing the rainfall and 
crop returns, which up to the present have been prepared in the Office of the Director of 
Settlements. The date on which the transference takes place has not yet been settled, as 
it depends on the completion of certain modifications in the manner of issuing the report, 
which are now under the consideration of the Lieutenant-Governor. When these modifi- 
cations have been agreed to, the publication will be transferred to the Meteorological 
Department. 
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In Madras the Revenue Board rain stations were transferred from the Government 
Astronomer to the care of the Meteorological Reporter to the Government of Madras 
from the ist of January 1886. Prior to this change, 100 new raingauges were duly 
tested and issued by the Government Astronomer, and the original number of 217 rain- 
fall reporting stations was thus increased to 317. Of these, 89 new stations submitted 
rainfall returns from the ist of January, seven from April, and two from May, <^d from the 
remaining two no returns have as yet been received. All the raingauges issued were made 
at the Madras Public Works Workshops and were duly tested as to size of funnel and 
contents of glass measure at the Astronomical Observatory, so that the uncertainty should 
be within o‘oo5 per inch of rainfall. Copies of rain reports were forwarded to the Meteo- 
rological Reporter, and the monthly results tabulated and published in the usual form in 
the J^orf Si. George Gazette. None of the raingauge stations have been inspected 
hitherto, which is very necessary, as it appears that the gauges are irregularly placed at 
various heights, some being on the ground, others on brick pillars, and others on the 
roofs of buildings. 

The Reporters for Bengal and Western India administer a system of storm warnings 
for the protection of the local ports. In the case of the former, this duty has hitherto 
been restricted to the port of Calcutta, signals being exhibited at certain stations on the 
Hooghly estuary, more especially for warning vessels about to put to sea. Lately, as has 
been already noticed in Part I of this report, the system has been extended, so as to com- 
prehend all the principal ports of the Bay of Bengal. 

The meteorological observations copied from the log-books of ships entering the port 
of Calcutta are now received and tabulated in the Central Office, Calcutta. 

Mr. Dallas having been relieved of the work of preparing the daily weather report 
and chart, discharged the duties of the Meteorological Reporter for the Punjab during the 
year. He has continued the reduction and preparation for publication of the marine 
observations relating to the North Indian Ocean and the Bay of Bengal, received in 1877 
and 1880 from the London Meteorological Office. The barometric, wind, and current 
charts of the Bay of Bengal, with a descriptive text, have been printed and issued. 
Considerable progress has also been made with the corresponding series for the Arabian 
Sea, and the second series which will practically complete the work will be probably 
published in the course of the present year. 


, Office Establishments. — The following is a return of the numbers of ministerial 
officers and menials in the offices of the several Meteorological Reporters : — ■ 



Ini 

Calcutta. 

UA. 

Simla, 

Bengal. 

North-West- 
;rn Provinces. 

Punjab. 

Western 

India. 

Madras, 

Total. 

Head Clerks 

I 

t f * 

1 

I 

I 

I 

I 

6 

Computers . • 

3 

... 

... 

... 

... 

... 

4 • • 

3 

Clerks and copyists . 

5 

... 

2 

1 

3 

... 

4 - 

15 

Tabulators 

14' 

6 

9 

4 

... 

8 

... 

41 

Draughtsmen . * 

2*' 

I 

I 

... 

... 

• • « 

.... 

4 

Artisans . 

^ ♦ 

... 

3 

... 

... 


... 

3 

Peons and menial's 

7 

5 

5 

2 

2 

2 

2 

25 


^ Besides these, there are four temporary clerks for reducing the London Meteorological Office marine logs. i 
^ Besides these, there is one temporary draughts man. for drawing up the marine charts. 





Babu Fanindra Mohun has continued in charge of the Central Office in Calcutta 
with the same excellent results as in previous years. The Head Computer, Babu Nirduksha 
Kumar Ghosh, has also worked with great intelligence and zeal. 

Mr. Pedler (Bengal) reports that his office has worked exceedingly well under the 
able superintendence of Babu Chandi Charan Chatterjee, and Mr. Hill (North-Western 
Provinces ajid Oudh) reports generally that the clerks and tabulators have all worked 
steadily and well during the year, under the Head Clerk Babu Chintamony Ghosh. Of the 
establishment of the Madras Office, Miss Pogson states that her assistants have worked 
accurately and diligently throughout the year. 

Weather Bulletins AND Storm-signal Service.— Since the 8th April 1885 
the daily weather reports issued under the authority of the Department of Revenue and 
Agriculture have been drawn up at Simla, a permanent establishment being retained there 
for the purpose. The reports were issued in the same form as in the previous year. The 
verbal summary, which accompanies each issue, is telegraphed to all the Provincial Govern- 
ments, and copies are furnished to the daily newspapers at Calcutta, Allahabad, and Bombay. 

Two hundred and ninety-five copies of the printed report are issued daily to Gov- 
ernment officers and one to a subscriber. 

As a part of the work connected with the daily reports, notice is sent by urgent 
telegram to the Meteorological Office, Bombay, of the progress of any storms that advance 
from the Bay of Bengal towards the Western Presidency ; and notice by urgent telegram 
is sent to the Civil and Political Officers of Khandesh and Guzerat of the appearance of 
storms likely to produce floods in the Tapti and Nerbudda; arrangements have been made 
also for telegraphing direct to the same officers, from certain observatories in the upper 
drainage basins of these rivers, the occurrence of heavy rain, in order to give them due 
warning of probable floods. 

In Bengal, the Daily Weather Report for the province was issued from the 27th 
April to the 4th November, and the Bay of Bengal Weather Report (illustrated by a chart) 
throughout the whole year. The latter was issued to 39 Government officers and 22 sub- 
scribers, the former to 98 Government officers and 19 subscribers. 

In Bengal it was only necessary to hoist the signals once during the year, 
namely, on June 15th and i6th. They were hoisted to indicate the existence of a cyclonic 
storm, which was formed at the head of the Bay of Bengal on the 13th June, and after 
intensifying considerably, moved in a north-westerly direction, the centre passing near 
Saugor Hland, and then through South-West Bengal, Chutia Nagpur, and South Behar. 
Night signal No. 10 was hoisted at 2-30 A.M. of the 15th at the signal stations in the 
river Hooghly, and it was followed by day signal No. 6, denoting that a small cyclonic 
storm was advancing up the Bay, which would cross the coast north of a line joining False 
Point and Chittagong. Notices were also given to the Port Commissioners, Calcutta, and 
the Port Officers at Calcutta, Balasore, Chandballi, and False Point. Notice of the hoisting of 
the signals was also given in the Telegraph Shipping Gazette. At 6-25 P.M. orders were 
given to hoist day signal No. 9 to be followed by night signal No.' 1 1, danger signal, in- 
dicating the approach towards Saugor Roads of a cyclonic vortex of small extent of the 
kind which forms during the rainy season. The Executive Engineers at Balasore and 
Midnapore were also informed. At 7 o’clock of the morning of the i6th, the centre of the 
storm reached the coast very close to Saugor Island, and slightly to the east of it, and 
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as it was still advancing in a northerly direction, the only available warning signal No. 
12 for the Port of Calcutta was hoisted, signifying the existence of a cyclone, the centre of 
which was near Saugor, and that the storm was probably advancing towards Calcutta. 
This signal was the. only one that could possibly be used to apprize the Calcutta Port of 
the storm in question. It is, however, intended for use only in the approach of storms of 
great magnitude and intensity, and though Mr. Pedler was aware that the storm was not 
one of the very intense and fierce cyclones which are generated perhaps once in ten years, 
yet he was certain that the storm was of sufficient intensity to make it very dangerous for 
shipping to move in the river and in the port, and hence this signal was hoisted. At 
midday of the i6th, the centre of cyclonic storm was between Saugor and Calcutta, 
and was advancing in a north-westerly direction. Information was received at 2-55 P.M. 
that the flagstaff at Mud Point was broken by the wind force and the storm signals could 
not be again hoisted at this station. On the 17th the storm centre proceeded inland 
through Midnapore and the adjacent districts, and the storm-signals which were hoisted 
at the port and at the river stations were therefore ordered to be lowered at 4 A.M. 
of that day, and the Port Officers at Balasore and Chandbali were informed accordingly. 

A considerable number of smaller and feeble cyclonic storms and barometric de- 
pressions occurred during the prevalence of the south-west monsoon over the Bay. A 
rather severe but small cyclone was also formed during the first advance of .monsoon 
winds up the Bay, which broke on the Madras coast, and also a remarkable series of 
three fierce cyclonic storms was formed in the Bay in November and December, all of 
which crossed the Madras coast, following approximately similar courses. The principal 
depressions formed in the year are described in Mr. Pedler’ s report as follows-. — 

1. Storm of May 23rd and 24th. — This was formed off the south Madras coast., and 
at some little distance to the east or south-east of Madras on May 22nd and 23rd. By 
lo.A.M. of the 24th the storm was advancing over the coast line between Negapatam 
and Madras, and the centre of the storm, which probably passed not very far from Pondi- 
cherry, was almost on the coast at this time. It was a storm of considerable diameter, 
and was very fierce near the centre. The S.S. Tibre was involved in the storm. At 
2 P.M. of the 23rd the Meteorological Reporter, Madras, and the Port Officers at Nega- 
patam, Masulipatam, Coconada, and Vizagapatam were telegraphed to the following 
effect: — “Cyclonic storm south-east of Madras and apparently approaching coast.’’ At 
I- 10 P.M. on the 24th, it being found that the cyclone was crossing the Peninsula,- the 
following telegram was despatched to the Meteorological Reporter, Bombay: — “Cyclonic 
storm of considerable intensity crossing Peninsula south of Madras.’’ By the morning 
of the 25th the storm had entirely passed inland, and it afterwards apparently passed 
into the Indian Ocean, It gave heavy rainfall on its onward march to Negapatam and 
adjacent places. 

2. Feeble depression of 1st June. — At the close of May there formed off the Pegu 
coast a storm which reached the South Bengal coast on June ist, the centre passing 
between Saugor Island and Chittagong. The centre on the 2nd was not very far from 
Burrisal, and it then advanced inland and filled up, giving very heavy rain to South-East 
Bengal. 

3. Depression of 6th and ‘jth June. — This depression was also very feeble, - It formed 
off the Pegu coast about the 6th of June, and on the 7th advanced inland near Akyab 

F 2 
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and between that station and Chittagong. It also brought up heavy rain to South- 
East Bengal. 

4. Depression of gth to igth July. — During the whole of the eleven days of 
the existence of this depression, which was formed at the head of the Bay, winds were 
more or less cyclonic in direction, though light in force. The storm possessed little 
strength till about the i6th, when it had slightly intensified. On this day the centre, as 
far as could be judged, was to the east of False Point and almost to the south of Saugor 
Island. On the 17th the small storm again intensified, and was a little to the north of 
False Point. It then passed inland, bringing heavy rain in its advance. On the 18th the 
centre was considerably to the north of Cuttack, and moving in a north-westerly direc- 
tion. It filled up and disappeared on the 20th. 

5. The depression of i6th to 20th August. — This was formed off the Ganjam coast 
on the i6th. It was a feeble storm as judged by the barometric depression, but gave 
a heavy sea and very bad weather over ' that part of the Bay. It passed inland, to the 
north of Gopalpore on the 19th. 

6. The feehle depression of igth to 1‘pth September. — It was formed in the north- 
west angle of the Bay on the 13th, and crossed the Orissa coast on the evening of the 
15th, and passed into Chutia Nagpur on the i6th, when it broke up. 

7. The feeble depression of iSth to 24th September.— Thiis was formed in the north- 
west angle of the Bay. The centre passed inland between False Point and Balasore on 
the evening of the 21st. It gave heavy rain to Orissa and South-West Bengal and South 
and Central Behar. 

8. Depression of 24th to 30th September.— lUs was formed off the Arakan and Pegu 
coasts on the 24th, but did not begin to influence the Bengal coast until the 27th, when 
it was approaching the Ganjam coast. It gave heavy rain to Orissa and SouthWest- 
Bengal, and moderate rain to Behar and Chutia-Nagpur. 

9. Depression of 18th and igfh October.— This was formed in the centre of the Bay 
and moved towards the Ganjam coast, which it crossed early in the morning of the 20th 
and drifted westwards into the interior. The Port Officers at Gopalpore and Vizagapatam 
were apprized of the existence of the storm on the i8th. It gave heavy rain to the west 
coast of the Bay. 

10. Storm of 6th to 13th or 14th November.— k definite cyclonic vortex showed 
itself on the 5th or 6th in the centre and south of the Bay. It marched to the west- 
north-west, and struck the Madras coast, the centre crossing the coast a little to the north 
of Madras shortly before noon on the 9th. It advanced across the Peninsula unbroken, 
and then passed into the Arabian Sea, marching to the north-west. The Peninsular and 
Oriental Company’s steamer Peshawar was involved in it on the 13th. At 3-15 p.m. on 
the 7th the Master Attendant, Madras, and the Port Officers, Gopalpore and Coconada. 
were apprized of the formation of the cyclonic storm, and at 2-45 p.m. of the 8th, tele- 
grams announcing the storm were sent to the Master Attendant, Madras, the Port Officers 
at Gopalpore and Coconada, to Weather Bombay, and to A. V. Nursing Row, Esq 
Vizagapatam, to the following effect The cyclonic storm I warned you about yester’ 
day appears to be of large extent and of considerable Intensity. The centre is advancing 
westward, and will probably strike the coast north of Madras and between Madras and 
Masulipatam within the next 24 hours.” 
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11. Storm of 1 8th to 24th November . — This was formed in the Martaban Gulf, and 
it passed into the Bay of Bengal to the north of Andamans. The centre of the disturb- 
ance was in about 16° north latitude, and 89° east longitude at noon of the 22nd, and 16^° 
northTatitude and 84^° east longitude at noon of the 23rd. It struck the coast between 
Vizagapatam and Coconada late on the evening of that day, and broke up a few hours 
afterwards. At 2-50 P.M. of the 22nd, the following telegram was despatched to the 
Port Officers at Gopalpore, Vizagapatam, Coconada, Masulipatam, and Master Attendant, 
Madras, and also to Mr. A. V. Nursing Row: — "A cyclonic storm, accompanied by 
very strong winds, has formed near the Andamans, and is moving apparently towards the 
mid-west coast of Bay. It is probably not of large extent ; advisable to watch weather.” 
On the 23rd, at 2-35 P.M., the following telegram was addressed to the same officers 

" Present cyclonic storm is approaching the coast of the Circars between Gopalpore and 
Coconada, and the centre will probably cross the coast near Vizagapatam within the next 
24 hours. Storm is apparently of small extent and diffused in character, but accompanied 
with strong winds.” On the 24th, at 2-30 P.M., the following message was sent to the Me- 
teorological Reporter, Bombay: — "Cyclone travelling westward; crossed the coast of the 
Circars late yesterday evening. The storm appears to be small and diffused in character.” 

12. Storm of ytli to gth December . — A small storm or cyclone was formed in the 
south of the Bay on the 7th. It advanced a little to the north of west and struck the 
Madras coast on the afternoon of the 9th, and shortly after disappeared. It gave very 
.strong winds and a high sea. The Port Officers, Coconada, Masulipatam, Negapatam, 
and Madras, and Meteorological Reporter, Bombay, were apprized of the existence of 
the storm. 

The following table shows the dates on which warnings were issued to the Bombay 
coast ports and the nature of the warnings : — 


Names of ports. 

Dates on which 
telegraphic orders to 
hoist the storm-signals 
were issued* 

Dates on which cautionary telegrams were issued, 

Kurracliec . 



23rd and 24th July. 

Bhavnagar 

2 7 til May * 

17th June, 23rd and 24th July. 

Daman 

Do. 

17th June, 23rd and 24th July. 

Bombay , • 

Do. 

24th and 25th May, 9th December. 

Alibag 

Do. 

24th, 25th and 26th May, 17th June, gth and 12th December* 

Ratnagiri . 

25th May . 

24th May, i5tli June, loth November, gth and 12th December. 

Vengurla . 

I30. • a 

24th May, I5tli June, loth November, gth and 12th December. 

Goa . 

Do. 

24tli May, 15th June, gth and loth November, gth and 12th 
December, 

Karwar 

Do. 

24th May, 15th June, gth and loth November, gth and 12th 
December. 

Kumta 

Do. 

24th May, 15th June, gth and loth November, gth and 12th 
December, 


On the 23rd of May [886, the regular daily telegraphic reports indicated that a 
barometric depression was forming in the south of the peninsula. Special reports were 
at once called for from inland stations, and the gradual development of the disturbance 
on the 24th and 25th was carefully watched. On the 24th the depression had intensified 
considerably. On the 25th it was a little deeper, and its centre had moved northward to 
about midway between Karwar and Mangalore. Storm warnings were then issued to the 
ports to the southward of Bombay. On the 26th the indications seemed to imply that 
the depression had either moved out to sea, or had broken up, no well marked centre of 
low pressure being then traceable. The special telegraphic reports were thereupon dis- 
continued. On the 27th, however, a southerly gale sprang up at Bombay, and the storm 
signals were at once hoisted at Bombay, Daman, and Bhavnagar. The regular daily 
telegraphic reports of the 27th showed no indications of a barometric depression, and it 
was not till late in the evening when some of the special reports called for on the same 
day had arrived, that it became known that a depression had formed in Guzerat. 

On the 3rd and 4th October another storm occurred at Bombay, The wind move- 
ment during the 24 hours, from 10 A.M. on the 3rd to 10 A.M. on the 4th, was 895 miles, 
and the maximum velocity in one hour was 45 miles. The regular daily telegraphic re- 
ports gave little indication of this storm, and it was not till the Meteorological observa- 
tions^ made at inland stations had been received that it became known that a small but 
definite barometric depiession had slowly passed across the Peninsula from Masulipatam 
to Bombay between the 30th September and 3rd October. It was the rapid development 
of this depression on reaching the sea near Bombay that gave rise to the gale. 

Weekly, Monthly and Semi-Annual Reports.— From May to October a 
descriptive summary of the wmather is prepared monthly; during the rest of the year 
every alternate month; and published in the Gazette of India. Reports on the winter and 
spring snowfall were also drawn up in May and June, and a forecast of the character of the 
rains was attempted, which has been noticed at length in Part I of this report. Weekly 
reports have also been published in the Gazette of India since the istof February. These 
give a short resumd of the weather of the week drawn up partly from the daily reports for 
the period, and partly from additional rainfall information obtained by telegram from a 
large number of stations. 

Charts of the rainfall for the three seasons into which the year has been divided for 
this purpose (the cold season, the hot season, and the rains) have been prepared for 1886 
from the rainfall registers received by post, and several copies furnished to Government 
but these are not published. A general chart and tabular return of the rainfall of the year 
was also prepared for the Secretary of State, ^ 

In Bengal, weekly and monthly Meteorological and Rainfall Reports, for the province 
are published in the Calcutta Gazette, and sets of 3 rainfall charts, showing the actual 
distribution of the rainfall and its variation from the average, ist, in absolute measure- 
ment and 2nd as a percentage of the normal average, are prepared monthly for Govern- 
ment. A general summary of the weather of the monsoon and the distribution of the 
rains in Bengal, was also drawn up for the Government of Bengal. 

In the North-Western Provinces and Bombay, monthly abstacts of the registers of 
the several observatories and, in the North-Western Provinces, weekly rainfall reports are 
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published in the local Gazettes, and in the Punjab, since the beginning of 1886, a descrip- 
tive summary of the weather of the province has been prepared monthly for Government 
and published in like manner. 

Annual Reports. — The report on the meteorology of the year 1885 was complete 
and in the printer’s hands by the beginning of December 1886, and the printed Report 
submitted to Government on the 2 1st May 1887. 

The report gives tables of temperature for 133 stations, and rainfall returns for 486 
stations, being a decrease of five of the former and an increase of eight of the latter on the 
numbers respectively given in the report for 1884. The returns of most other meteorologi- 
cal elements are nearly as numerous as those of temperature. The elements tabulated in 
the Appendix are given in the following table. For comparison the corresponding numbers 
for the four previous years are given : — > 


Number of Stations. 



i88i. 

1882. 

1883. 

1884, 

1885. 

Equilibrium temperatures of solar radiation .... 

106 

112 

Ill 

113 

104 

Duration of bright sunshine 

... 

... 

2 

3 

4 

Temperatures of nocturnal radiation ..... 

106 

104 

107 

106 

108 

Temperatures of the ground 

4 

4 

4 

4 

5 

Mean and extreme, air temperatures ..... 

131 

130 

134 

138 

133 

Sca-levcl equivalents of mean temperatures . * . . 

108 

108 

III 

112 

in 

Means and extremes of atmospheric pre.ssure , . . 

251 

124 

125 

127 

128 

Sea-level equivalents of mean atmospheric pressure 

107 

108 

109 

no 

no 

Direction and movement of winds o . . . . 

127 

125 

127 

, 128 

128 

Temperature of evaporation ...... 

121 

120 

124 

128 

131 

Tension of atmospheric vapour . . ... 

128 

127 

130 

135 

130 

Mean relative humidity ....... 

128 

127 

130 

135 

130 

Mean proportion of clouded sky ...... 

125 

124 

127 

130 

131 

Inches of rainfall in each month 

417 

457 

462 

00 

486 

Number of days on which rainfall was measured 

403 

457 

462 

474 

482 


The descriptive letter-press discusses the chief characteristics of the meteorology of 
the year. It includes tables of the average values of all the more important meteoro- 
logical elements for all stations that have furnished returns for three years and upwards, 
and the report is illustrated with four plates, viz,, a chart showing the position of all 
observatories and rain-gauge stations, and three in coloured lithography, representing the 
mean distribution of temperature, pressure, and winds in each month of the year. 
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The original observations of six observatories, viz., Calcutta, Lucknow, Lahore, 
Nagpur, Bombay, and Madras, were issued in a distinct publication in monthly parts. 
Those forming the volume for 1886 were completed in April 1887. Since January 18S7, 
the observations taken at Allahabad have been included in this publication. 

The Reporters for Bengal, the North-Western Provinces, the Punjab, and Bombay, 
each prepared and submitted to the local Governments summaries of the weather features 
of the year 1885 in their respective provinces. 

Miscellaneous Publications.— Part I of Volume IV of the Indian Meteorologi- 
cal. Memoirs was issued in May 1886. It contained three memoirs, one on the Akyab 
cyclone of the 12th to 17th May 1884, one by Mr. Blanford on the diurnal variations of 
the rainfall of Calcutta, and a third by Mr. Dallas on the meteorology of a sea tract to 
the south of the Bay of Bengal. A volume of the weather charts of the Bay of Beno-al 
prepared by Mr. Dallas, was issued in January 1887. It contained monthly charts showing 
the mean pressure, winds, and currents of the Bay of Bengal and the adjacent sea north 
of the equator, each chart being accompanied with a page of description. 


A set of four charts (one for each quarter), illustrating the specific gravity, tempera- 
ture and currents of the sea surface of the Bay of Bengal, and the adjacent equ'itorial sea 
prepared by Mr. Dallas, and the second part of Volume IV of the Memoirs containing 
a very full and complete account of the remarkable False Point cyclone of Septembet* 
i6th to the 24th, 1885, drawn up by Mr. Pedler, Officiating Meteorological Reporter to 
the Government of Bengal, and the third part containing a discussion by Mr. Hill of 
the ground temperature observations made at the old observatory, Allahabad, and were 
printed and nearly ready for issue at the close of the year. Mr. Blanford’s second paper 
on the rainfall of India (the continuation of the previous paper on the same subject) is 
well advanced and will shortly appear. It will complete the third volume of the Memoirs. 


Other Mernoirs are in course of preparation by Mr. Hill, Mr. Dallas, and myself. Mr. 
Chambers, on the plea of want of sufficient office assistance, has contributed nothing to 
the official publications of the department since the list of storms drawn up in 1882 and 
published in Part I, Volume II of the Memoirs. The two clerks who were assigned to 
him for special investigation were employed during a portion of the year in ^raakinc 
measurements from the anemograms recorded by the self-registering anemograph at 
c£ta ^®®sa— a work which was also being done hi the Central ^'office in 


A paper by Mr. Blanford on the " Influence of Indian Forests on the Rainfall " 
was published in No. i. Part II of the Journal of the Asiatic Society of Benrral for 
1887 ; and one by Mr. S. A. Hill on “ Solar thermometer observations at Allahabad ” in 
No. 4, Part II of that Society’s Journal for 1886. A paper by Mr Hill on “Some 
anomalies in the winds of Northern India and their relations to the distribution of 
barometric pressure” was communicated to the Royal Society, and an abstract of it was 
published m the Proceedings of the Society for January 1887. Mr. Hill also published 
in the Journal of the Royal Meteorological Society of London for Januhy 188'; 
a “ Criticism^ of certain points of Professor Langley’s Researches on Solar heat.” 

Appendix F gives a list of the Government officials, libraries, observatories, socie- 
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ties, &c., to which the publications of the office are presented, including those which send 
their own publications in exchange. 

Library. 

The additions to the library during the past year are enumerated in Appendix G. 
The library remains, as last year, in ten double book-cases in a large room on the ground 
floor of the office building. It is in good order, but it has not been practicable to under- 
take its re-arrangement, no officer having been available for the purpose. 

Calcutta: jOHN ELIOT, 

The 2^th July l88y . OJg. Meteorological Reporter to the Government of India, 


G 



5 ° 


APPENDIX A. 


Extract from the Administration Report of the Meteorological Reporter to the Government of 

Bengal for the year iSSS-Sj. 

* * * * ^ 

Berhampore was visited by my head clerk on nth August. He reported that the observatory 
was in an excellent condition. Baboo Mohendra Nath Roy continues to be the observer. His read- 
ings are always accurate, and the special allowance of Rio which he holds is well deserved. A 
solar radiation thermometer was stolen from the observatory grounds, while under exposure, on the 
2nd January 1887, but the thief could not be discovered. A new instrument was brought into use 
from 3rd January 1887, 

Burdwan was visited by myself on the 7th April 1886. The condition of the observatory was 
satisfactory. The personal allowance of Rio was therefore continued to the observer, Baboo Mok- 
hada Prosad Chowdhry. 

Dacca was twice inspected, first by Mr. Dallas on the 26th of July 1886, and then by Mr. Eliot 
on the 15th March 1887. Mr. Dallas condemned the big dial wind-vane, which was on the centre 
of the roof, and ordered the removal of the raingauge to a different site, as it was liable to be inun- 
dated by the overflowing of the Boreegunga river; and this was actually the case on the 28th 
August 1886. A Roorkee pattern small-sized vane was supplied. Mr. Eliot selected the position of 
the new instrument. Mr. Eliot found everything in good order, except the grass thermometer, in 
which a small portion of the column (about 1°) was detached. It was put right. 

Darjeeling was inspected by Mr. Eliot on the loth and nth March 1887. He reported— 
« The instruments and shed were all in good order. The anemograph is working fairly ; the in- 
strument is, however, by no means a satisfactory one, and requires constant care to keep it ’in work- 
ing order. The bed plate of the upper part of the instrument appears to be very considerably 
warped, and hence it is necessary to insert wedges in order that the wheels may work into each 
other. The traces were very good and distinct. The tracing spiral of one of the cylinders had 
become slightly bent, and the sharp end, which was thus turned over, was tearing the paper. This 
defect will be rectified as speedily as possible by the observer. The observer is a very sharp and 
intelligent young man, and takes the observations exactly, and shows much interest in the anemo- 
graph." After Mr. Moore, the former observer, had left the station, the observer’s allowance was 
reduced to R15 with effect from May 1886, to equalize the pay with that of all third class observ- 
ers. In consideration of the fact that the observer has to look after the anemograph, which is 
situated at a distance from the observatory, and which requires constant care and attention to keep 
it in order, the allowance has again been raised to R25 a month, with effect from the ist Janu- 
ary 1887. 

Durbhanga was visited by Mr. Eliot on the 25th December 1886. The instruments and shed 
were generally m good order. The anemometer was condemned and a new instrument supplied 

was visited by Mr. Eliot on 22nd December 1886. The officiating observer, Mukund Lai 
was examined and found to be competent. He was trained at the Patna Observatory before being 
appointed. _ The observatory was in fair order. Prior to this visit, in November 1886, the officiating 
observer was fined the full value of a wet minimum thernjiometer, which had been broken by gross 
neglect and carelessness. The dry minimum thermometer had a deposit of about ten degrees of 
spirit in the upper part, which explained the cause of the very low readings of the instrument from 
ist August to October 1886, when the instrument was recalled and put into order, and then again 
brought into use from 26th December 1886. Thus, there was a long break due to the rejection of 
erroneous readings recorded by the observer. 
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Patna was visited by my head clerk on the 3rd August i886j and subsequently by Mr. Eliot on 
the 2ist of December 1886. Surjun Sing was officiating as observer in place of Munshi Mohabhutlal, 
who was under suspension from August 1886. Xhe observatory was not in good order when ex- 
amined by the head clerk, nor was the observer found to be very competent Mr, Eliot found 
that the observer and the condition of the observatory had improved materially in December 1886. 
The instruments were quite clean and all in proper order. The shed was newly repaired, and the 
observer read the instruments correctly. 

The Patna observatory is now working well. At present the work of reduction and tabulation 
of the observations from Patna is being carried on in the Calcutta office, and the allowance for the 
observer has been reduced to R20. The observer has to take the synoptic observations in addition 
to the regular work of the observatory. 

Purneak was visited by Mr, Dallas on the 25th and 26th August t886. Generally speaking, the 
observatory was in good condition, so far as the observer and the instruments were concerned. Mr. 
Dallas reported that the anemometer was very much sheltered to the east and north by high trees, 
and proposed that both anemometer and wind-vane should be removed to the south-west corner 
of the jail building. This change of position of the instruments has been made from the 20th Janu- 
ary 1887. The wind registration previous to this must therefore be of doubtful value, 

Stbsagar was visited by Mr. Dallas on the 17th August 1886, He found the observatory in good 
working order. He compared the barometer with a standard taken from Calcutta, and found the 
previously determined correction had remained unaltered. He condemned the position of the 
meteorological shed. He writes — ‘^Ihe thermometer shed is situated in a hollow, 3 or 4 feet below 
the level of the ground on which the station is built. In consequence, there is far from a free cir- 
culation of air, and as the slope is from south to north, the shed has an undue northern exposure, 
and the temperature is distinctly lower than over the open ground around the tank. The shed is 
surrounded by high jungle, and the readings of the thermometers can hardly be taken as representa- 
tive of the temperature of the surrounding country.^^ The seismometer was reported to be not 
working at all, as it had failed to give indications of earthquakes, although the shocks were sufficient 
to crack buildings, so as to render them unsafe. 

Baboo Dandadhar Dutt Barua continues to be the observer. He receives a 10 rupee special 
allowance. 

Silchar was visited by Mr. Dallas on the 2nd August 1886. The condition of the observatory 
was reported to be good. The observer was also found to be a competent man. The instruments 
were all found to be in working order. A sharp shock of earthquake occurred at n-25 A.M. on May 
19th, 1886, occasioning considerable damage to several bungalows in the station, but the seismograph 
hihd to give any indication. The observer was tested in the methods of reading and recording the 
indications of the instrument. 

was visited on the 14th August 1886. This is the first visit of inspection since the 
observatory was started (April 1885). Mr. Dallas reports — “ The thermonneter shed is situated on 
the summit of a hill 200 or 300 feet above the level of the river, and is the highest point around. 
The position is exceedingly good. The river runs on the southern side, and a level wooded plain 
surrounds the west, north, and east sides of the hill. The anemometer was clean and moving 
freely. The wind-vane was apparently true, and also running easily, but there was no means of 

getting up to it." Some arrangement must be ' made to enable the observer to oil the instrument 
from time to time. 

The barometer is placed in a room in the jail. The sun thermometer and grass thermometer 
were stolen in June 1886, while under exposure. Dr. Campbell, the Superintendent of the Observa- 
tory, suggested that a chowkidar should be appointed to watch the instruments, but Mr. Blanford, 
the Meteorological Reporter to the Government of India, decided that radiation thermometers 
should not in future be used at this observatory. 

G 2 
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Many readings from this observatory have had to be rejected as erroneous^ and the observer 
was careless and did not understand his work. These errors have been repeatedly pointed out, and 
the present observations are now fairly good. 

The rest of the observatories could not be visited, Akyab, Chittagong, Coconada, Cuttack, 
Demagiri, False Point, Gopalpore, Hazaribagh, Jessore, and Tura. Their condition can only be 
judged from the registers furnished, which appear to show that the observers have generally main- 
tained their character for accuracy of observation. 

At Akyab the shed has been thoroughly repaired during the year* 

The observer at Chittagong deserves mention, not only for the care and attention he has be- 
stowed on the anemograph, but also for the correctness of his observations. 

From Coconada the reports were regular and generally satisfactory. 

The Cuitach observatory, under the Telegraph Master, Mr. Stone, was in a very inefficient 
state, and either through his carelessness or want of knowledge, many instrument readings have 
had to be rejected during the course of the year. The anemograph was also allowed to get out of 
order from want of attention. Mr, Stone has now been transferred from Cuttack, 

^ Demagiri,—T\d% is a voluntary station, having only the ordinary thermometers and a wind-vane 
as instruments under observation. It cannot be considered a satisfactory station. 

False Point. This observatory has worked well during the year under Mr. Loudon. 

Gopalpore has sent in registers and telegrams regularly throughout the year, and the observa- 
tions have been very satisfactory. The Port Officer appears to take a very lively interest in the 
work of the observatory. 

Hasarihagh. This is one of the best kept observatories in Bengal. Observer Nathoo Lai has 
submitted very satisfactory readings throughout the year. The anemograph was kept in working 
order throughout. The special allowance of R5 drawn by the observer is therefore well deserved. 

Jessore .— condition of the observatory has improved materially, and the observations have 
been correct. The observer’s personal allowance, which was withheld for six months last year for 
neglect of duty, was restored from ist October i886. 

Tura.-T\a^ is a voluntary station, recording thermometric and wind observations only. It has 
improved very materially in the character of its observations and in the reports submitted. 


* * 
Meteorological Office, Bengal ; 
Calcutta^ the 16th June 1887. 


ALEX. PEDLER, f.c.s., ' 

Offg. Meteorological Reporter to the 

Govefnment of Bengal, 
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APPENDIX B. 


Extract from the Administration Report of the Meteorological Reporter to the Government of the 
North-Western Provinces and Oudhfor the year 1S86-S'/. 

* * * * * 

Allahabad. Of the two meteorographs of Van Rysselberghe’s construction now in this country 
the one supplied to Jeypur and marked No. 2 has been the best made and the least knocked about 
before setting up, though even with this instrument many difficulties had to be overcome before 
it could be got to work correctly. At the time of writing last year’s report I hoped that most of the 
difficulties experienced with the Allahabad instrument, No. i, had been overcome ; but further expe- 
rience proved that this hope was illusory, for the instrument is so delicate in its construction, 
and before coming here had undergone so much wear and tear, that it never could be got to work 
tolerably well for more than a week at a time. As further experience was gained of its many ways 
of getting out of order, several defects in construction became manifest, the most important of which 
were defective insulation of the wires and permanent magnetism of the cores of some of the electro- 
magnets. Experience having also shown that there would be much difficulty and uncertainty in get- 
ting these defects remedied locally by the Telegraph Department, it was at last decided to send 
certain parts of the instrument back to the maker for examination and repair ; and at the end of the 
year under report the instrument was accordingly taken down and the defective parts despatched to 
the maker, I. Schubart, in Ghent. The staff of three observers, entertained on the establishment of 
the first-class observatory, will, until such time as the meteorograph is returned, be employed 
in carrying on the regular observations, and, in addition to these, on two days in every week, 
in taking hourly observations of wind and cloud and of the temperature and humidity of the 
fiir at two heights above the ground differing by 40 feet, as well as under the standard thatched shed 
at a height of 4 feet. Some investigations into the origin of the hot winds, on which I have recentl)’’ 
been engaged, having shown the necessity of further knowledge of the vertical distribution of 
temperature, I have proposed to utilise the temporary saving of the observatory allotment for paying 
.'ui electrician, mechanical artificer, and printer, in getting further observations of air temperature and 
humidity made at different heights on the Muir College tower, which rises to nearly 200 feet. The 
sanction of Government to this proposal has not yet, however, been obtained.’* 

At Allahabad the ordinary eye-observations were made four times daily. Observations or 
records of the special instruments mentioned in last year’s report were also kept up continuously 
throughout the year. The sunshine recorder continued to act perfectly, but the indications of Frank- 
land's differential solar thermometer were found to be quite untrustworthy, and its observations have 
now been discontinued. As in former years, the percentage of bright sunshine was considerably 
higher than that of clear sky given by eye-observations at lo A.M. and 4 P.M. 

The results of observations of temperature and humidity at different heights above the ground 
are given in the following Tables. These results, as far as they go, bear out the conclusions 
deduced from similar observations made at Alipore, viz., that in the middle of the day in the 
hot season the decrease of temperature upwards is very rapid, whereas at night and in the cold 
weather there is a very considerable increase of temperature on ascending through 4ofeet ; also, that 
the decrease of humidity, both relative and absolute, is so very rapid that it is probably in part unreal, 
being due to the application of the same psychrometer formulate observations made under very 
unlike conditions as regards the velocity of the wind. Until a series of hourly observations of these 
^ Sanction was obtained while this report was in the pressj and the observations were commenced on the jst May* 
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thermometers, extending over a year, has been made, the true mean temperatures at the two eleva- 
. tions cannot be given, but from the crude means of maxima and minima it appears tliat, on the 
average of the year, the temperature at the upper cage is slightly higher than at the lower one as 
was also found to be the case at Alipore. ^ 

Ground temperature observations at the surface, and at depths of i, 3 and 9 feet, wore made 
regu ar y t roughout the year, at 6, 14 and 22 hours, local time ; and hourly observations for the pur- 
pose of reducing these to daily means were continued down to the end of the calendar year i886. As 
these observations are now published in the annual reports on the meteorology of India, they are not 
pven here. From the two years’ observations of the earth thermometers completed last December 
It appeared that the mean temperature shown by the i-foot instrument was considerably lower than 
t at at the surface or at a depth of 3 feet, and, as this was probably the effect of convection currents 
in t e air o the tube, the thermometer has since January been wrapped round near the bulb with a 

p ug of hemp tightly fitting the tube. It remains to be seen whether this will have the effect of stoii- 
ping the convection currents, " ^ 

By means of the nephescope, observations of the movements of the upper clouds were made on 
occasions when such clouds were visible. 

pletelat at the «« and new ebeervalory si.ee were eon,- 

pletedat the end of August. The results are given in the enclosed Tables. As regards tomncTature 

and humidity the complete series of observations fully bear out the remarks mfde in hi y^ir’s 
report. The air at the new observatory is about half a degree hotter than at the old, on the averaLm 
b. .. Koramber ,s rf hear, while in May and June i, is slightly cooler. ol,g t ,“3 
open and exposed character of the site and its surroundings the temuerinro .an. i ' 

two or three degrees lower a. the new site than a. the oM 

ence for the whole vear av^racrpc f.,® mu i ai ° ^ ttcason, ana tin. diuet- 

e wnoie year averages 17. The solar thermometer also in most mmH-l.« nf il.« 

which. seems difficult to reconcile wifli fliA f rcr . ^ (-ucum.stance 

* * * ^ 

3 ^efPur.—The Maharaja's observatory at Jeypur, under the active and ini-rairv 
ence of Sargeon-Majo, Headley, has conlinaed^'o eaeelifnt nnper.nt^d- 

many respects a model worthy of imitation by the Government observalori^roond At”,*; “ "I 

of December I visited it and found all the instmmpnfQ i j* • . ’ ^ end 

graph and tt,e Van Rysselberghe meteorograph, which, in fhe'ha'nds iTldr'ctlhg^f r”””’ 

::: r - ^ 

shine, the movements of the upper clouds and tL t at this station of the duration of sun- 

last, at various depths down to 20 feet have now Observations of the 

ments were being made for taking the lemperature at a dTpt oTsTfLr a"g" 
water-level, the tube which was to contain the 50-foot thermometer wn.' 1 ^ 

vent the ingress of water, which would tend to equalize the t ^ bottom to pre- 

as this tube is made of iron, the temperatures indicated at itsTo^^''^ convection currents ; but, 

some extent by the high conducting power of that material T’' be affected to 

appears that numerous fourth-class observatories recordim. t ' report it 

only, hove been established daring the ye„ a’, dispensaryXnTin '.hf f 

t' y stations m the Jeypur territory; so that 
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that territory on the border of the Indian desert has now, including the Government observatory at 
Sambhar Salt Lake, a more complete meteorological establishment than any other equal area in 
India. Dr. Hendley speaks very favourably of the work of the observers, and in his opinion of it I 
heartily concur. 

Allahabad, S. A. HILL, 

The 14th April i88y. Meteorological Reporter to Govt., N.-W. P, and Oudh. 
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Comparison of Shade temperatures at the new Observatory^ Chatham Lines^ Allahabad^ with those simultaneously recorded at the old site, 

[Means of two years* observations.] 
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Comparatwe ohsermtions of Atmospheric Humidity for two years at the old and new Observatories, Allahabad. 

1 RELATIVE HUMIDITY OR PERCENTAGE OF SATURATION. 
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Comparative observations of Ground temperature for 20 months at the old and ?iem Observatories^ Allahabad, 
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List shoisins ths names of the Saferintendents and Oisenners at tie MeteeneUgieat Ohsern.tories in India during the year ,886-87. 
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List showing the ntzmes of the Superintendents and Observers at the Meteorological Observatories in India during the year /<?<?d-<?7“Contd. 
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List showing the names of the Superintendents and Observers at the Meteorological Ohervatories in India during the year 1886-8^ — contd. 
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APPENDIX D. 


Return of the Stock, Receipt, and Issue of Instruments for the year rSSd-Sj. 


Instruments. 







In store on 
ist April, 
i886. 

Received, 

1886-87. 

Issued, 

1886-87. 

Barometer, observatory, Fortin’s principle 



, 




12 

n • 

n 

j, » Kew „ . . . 





. 


2 

9 

3 

„ mountain portable tripod (A die) 







20 

9 

15 

3, marine, Kew principle . . * , 







20 

I 

£ 

a Newman’s large standard .... 







2 

... 

I 

» » small „ .... 





. 


3 

... 

3 

„ Negretti and Zambra (various) . 





. 


13 

I 

6 

Aneroids 





. 


17 

1 

2 

Hick’s barograph 





. 


1 

... 


Thermometers, standard, with attached scales . 





. 


9 

3 

I 

„ for hygrometers (Kew pattern) 





. 


30 

67 

5:^ ' 

Sling thermometers 





1 


3 

12 

I 

Chemical „ 





• 



6 


Thermometers, maximum, for shade , 





ft 


55 

26 

34 

„ solar in vacuo (self-registering) . 







17 

28 

28 

,> (non-self-registering) . 







16 

10 

... 

„ not in vacuo .... 





. 


2 

i • * 


„ minimum, for shade .... 

ft 




, 


28 

60 

61 

„ „ for radiation 




• 

. 


21 

28 

17 

Six’s thermometers 




ft 



7 


« •« 

Traveller’s maximum and minimum thermometers 




• 



6 



Frankland’s sun thermometers . . . , , 



• 




3 



Boiling-point thermometers ..... 



• 




1 

... 


Thermograph, with Negretti and Zambra’s sets of recording thermometers 




I 

• .. 

• 

Common thermometers, brass scales .... 



• 


, 


26 


36 

Ponillet’s pyrhelliometer 







I 



Stewart’s actinometers (thermometers for) . 







7 



3i »> (chamber for) 







I 



Hodgkinson’s actinometers 







2 



Herschell’s „ ..... 

Glass tube 





• 


I 

3<5 

36 

Regnault’s hygrometers 







3 



Daniel’s „ * . . . . 







10 



Halleur’s „ 





• 


5 

... 

... 
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Return of the Stocky Receipt^ and Issue of Instruments for the year 1Z86-81 — concluded. 


Instruments. 

In store on 
ist April, 
1886. 

Received, 

1886-87. 

Issued, 

1886-87. 

Pocket spectroscopes (Browning’s) . , 









I 

• 4 « 


Anemometers . . . * . 

• 




■ 




7 

49 

31 

Wind vanes 





ft 



• 

2 

44 

30 

Beckley’s anemograph . . , , 





ft 



« 

1 

2 

• ft ft 

Casella’s „ ... 





ft 



, 

2 

... 

1 ft 

Draper’s self^xcording sun thermometers 





« 



. 


X 


Electrical anemometer and wind vanes 





ft 



, 

3 

... 


Raingauges (Symons’s), 5" diameter 








. 

38 

6 

9 

C" „ 








, 

I 

... 


,, 8" 









... 

3 

2 

Self-registering raingauges (Casella’s) 








, 

I 

• ft* 

X 

Measure glasses for 5'' Raingauges 




• 




. 

I 

55 

12 

.> „ 6" 




ft 



ft 

• 

2 

... 

I 

qV 

>, j, 0 „ 




ft 



# 


M. 

5 

2 

Reading lenses ..... 







4 


1 

ro 

to 

Sun thermometer stands 




ft 




. 

ll 

**« 

1 

Radiation pads ..... 




4 




• 


16 

8 

Thermometer cages .... 




ft 

ft 



• 

4 

8 

6 

„ „ for ships 

4 



4 

4 

ft 

ft 

♦ 

13 

«*« 

i 

Prismatic compasses .... 

* 



• 

4 

4 

4 

. 

1 

I 

X 

Magnetic „ .... 




ft 

4 

4 

ft 


... 

6 

6 

Measuring tape, 100 feet 

ft 

n 

* 

• 

4 

ft 

ft 

• 

ft ft* 

I 

1 

,, „ 50 feet .... 

• 

4 

ft 

# 

* 


4 

. 

... 

X 

I 

Sand glasses (3 minutes) 


4 

4 




« 

. 

*7 

i 

8 

Sunshine recorder < . , . 

» 


4 


• 

«k 



I 

... 

I 

Bull’s-eye lantern .... 

f 





4 



ft ft • 

I 

I 

Sundials ...... 

« 

4 


ft 

4 

W 

4 

. 


5 

4 

Clocks . . . 


* 


f 

ft 

ft 

ft 


M. 

^3 

^3 

Bottles for wet bulb thermometers . 


4 


« 

ft 

ft 

* 

. 

... 

119 

7 

Spirit level 


4 



ft 



* 

I 

ft ft 1 

I 

Electrophorus * • . . . 


• 






. 

I 

*«• 

ftftft 

Filled tubes for marine K. P. barometers . 


• 




* 


. 

10 

iift 

2 

„ „ observatory „ 


k 



t 

ft 

ft 


19 

♦ ft* 

2 

Chain for Casella’s embossing anemograph 





* 

ft 

ft 

* 

100 feet 

iftft 


Glass cylinder jars • • , , . 





ft 

4 

ft 

• 

2 

0. 

2 

Gauges for testing Symons’s raingauges 






ft 

ft 

• 

... 

6 pairs 

5 pairs. 


APPENDIX E, 


Return of Instruments issued to each Observatory in j886-8j. 





Hy- 

GROME- 

TER. 

a) 

"qj 

a 

Mini- 

mum 

THER- 

MOME- 

TER. 

Radi- 

ation 

THER- 

MOME- 

TER. 








S) 

§ 

.s 


thermome- 


C 

tj 

B 

o 

S3 

:S 

a 

,9 

cu 

e 

(U 

1 

<0 

>> 

V 

39 

3 

W 




ij 

oJ 






Province. 

* Station. 

Barometer. 

Dry. 

Wet. 

Maximum therm< 

Dry. 

Wet. 

Solar. 

Grass. 

Anemometer. 

Wind vane. 

Rain*gauge. 

Measure glass. 

Lens. 

Clock. 

Sand glass. 

S 

•c 

•s. 

0) 

<4H 

CQ 

Sun-dial. 

Ground surface 
ter. 

Compass. 

o 

p 

=J 

w 

1.1 

»d 

J 

c/3 

Pad for grass rac 
mometer. 

Thermometer cag 

Aneroid, 

Sunshine recordei 

Sling tbermomete 

0 

1 
(U 
Xi 

a 

o 

a 

E 

CJ 

Glass cylinder jar. 

Measuring tape. 

(U 

x> 

p 

a 

Water-bottles. 

Spirit level. 


Dhubri . , 




1 

1 


I 


1 

I 

I 

I 



1 
















/ 

Tezpore 


... 


... 

1 





























Patna . 


... 







I 

























Hazaribagh 



1 




I 



























Saugor Island 

I 

... 

... 








1 

1 



1 






I 


1 











Cuttack 


... 




.... 


I 


























Chittagong . 


... 

... 


... 




I 













I 












Darjeeling . 



... 



... 

1 























... 



Purneah , 


... 

... 

I 

I 



























1 


Durbbanga 



... 



• t» 


... 

1 

























Gya 4 4 

... 

I 


I 

... 

I 






I 


1 




















Burdwan 



... 



... 

... 





1 









I 













Jessore 





... 


I 

• •• 


























Dacca 


. 

1 

1 

... 





1 























< 

in 

in 

« 

False Point 







I 

... 

I 






I 


















Demagiri . 



... 

I 

























‘ 





Alipore , 


... 


... 





























<\ 

O 

z 

Raniganj . 



... 









I 

















1 




b] 

CQ 

Nya Dumka 



... 









1 






















Kishnaghur , 



... 




... 


f If 

1 


1 
















... 






Buxar 


... 





... 



I 
























Midnapore . 


... 




... 

... 



I 
























Arrah , , 

... 








1 

























Balasore 



1 

I 



... 






... 





















Bhagulpore 



... 






1 

























Bogra 


... 







I 

























Burrisaul . 






... 








1 

1 



















Chupra 


... 

... 

... 





...I 



1 



















... 


Dinagepore 






... 


... 

...L. 




I 
















* 




Maldah 


... 

... 


1 


... 


i 






















... 


Noakhally . 









I 





1 
















f.f 




Rungpore , 

S Serajgunge 



... 


I 




J... 


























I 

... 





...I . 




... 























= 

== 



— — 

: = 


i 

__ 























Hem AUKS. 


Bhrar. Central Provinces. Punjab. N.-W. Provinces ai^d Oudh. j Province. 


73 


Return of Instruments issued to each Observatory in 1886-87 — continued. 





(Hygro- 

meter, 

03 

t) 

B 

0 

B 

Mini- 

mum 

THERMO 

METER. 

Radia- 

tion 

THERMO 

METER, 







[ 

i 

a 


u 

4) 

B 

0 


<u 

CJ 

B 

0 

5 

•s 

3 

.0 

’JU 






.B 







Station i 


i Barometer. 

u< 

Q 

0) 

<0 

wXh 

B 

s 

B 

Vi 

B 

Q 

Dry. 

4 J 

<U 

& 

Solar. 

Grass. 

j Anemometer. 

0) 

a 

(ij 

> 

13 

C 

g 

bf 

3 

b/. 

c 

'rtl 

Measure glass. 


0 

D 

Sand-glass, 

Self-registering rai 

Sun-dial. 

(U 

:S 

8 

3 

in 

n3 

C 

3 

s 

0 

Compass. 

S 

u 

03 

3 

1.4 

-a 

a 

tn 

Pad for grass radia 
mometer. 

Thermometer cage 

BuIFs-eye lantern. 

Aneroid. 

Sunshine recorder. 

Sling thermometer. 

Common thermome 

Glass cylinder jar. 

Measuring tape. 

Glass tube. 

Water-bottles. 

i 

03 

4.1 

’3. 

cc 

Remarks, 

Allahabad . 






I 



I 






I 



... 

2 
















Aj?ra . 






I 


X 



























Lucknow . 





I 

1 

I 

2 



























Roorkee « 






I 


I 


























Chakrata . 







I 




























Ranikhet . 









1 

I 

























Bareilly 

Meerut 



1 

I 

I 

I 

1 

I 































X 

I 

I 




























Ghazipur , 

Benares 



r 

I 




I 

I 





































J 


I 




















Jhansi 

Pithorajjarh 


1 
































Original 





I 








J 





T 
















furniture* 

Mussooree , 


I 

1 

1 

I 

t 

I 

I 

I 

I 

1 

J 

I 








I 

I 













Lahore 












1 





1 

















Mooltan 


























" 









Dera Ismail Khan . 







I 

I 


























Peshawar . 



I 

1 




I 


X 
















1 








Rawalpindi • 

Murree • 










2 

1 

J 

I 













1 















X 

1 


1 
















1 








Sialkot 








1 

1 

























Ludhiana • 












I 

i 













1 








Cliamba , 


I 


I 

I 

... 



... 

2 

... 

1 

1 




... 

1 



... 

... 

... 

I 




«*« 

... 

I 


I 



Simla » 




1 

1 

X 


I 



























Sirsa , . 








I 



1 















1 








Nagpur 

Jubbulporo . 

Pachinarhi . 







X 


















1 

















I 































^ I 


X 



1 

1 













1 








Hoshangabad 

Khandwa , 

Seoul « * 







X 

X 





















L. 














X 

















1 











1 

I 










X 



















Chanda . 

Sironcha 

Raipur 

Sambalpore » 

Akola • 

Buldana 

Chikalda . 

Makhla 

















X 


























X 






























































I 










I 





























X 





























I 

I 













I 


























t 

X 























... 


I 

... 

... 

... 

... 

... 






... 

... 

... 

1 

... 

... 







.. . 




.... 





K 
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Return of Instruments issued to each Observatory in 1886-8'] — continued. 





Hy- 

grome- 

ter. 

u 

S 

0 

Mini- 

mum 

THER- 

MOME- 

TER. 

Radia- 

tion 

THER- 

MOME- 

TER. 








(U 

ha 

ha 

.2 


B 

<a 

2 

0 

e 

0 


u 

B 

CD 

i 

s 

t!. 

<u 

tS 

a 

.9 

.1 






<L 

■fi 







1 Province 

STx\TION. 

[ Barometer. 

Dry. 

Wet. 

Dry maximum th 

0 

Wet. 

Solar. 

Grass. 

Anemometer. 

0) 

0 

ti 

> 

’■C 

R 

S 

I 

bj: 

.5 

'rt 

K 

Measure glass. 

Lens. 

Clock. 

Sand elass. 

§ 

S’ 

in 

*5] 

1 

(U 

CO 

Sundial. 

8 

u3 

W 

Tj 

a 

i 

0 

i 

at 

P 

tS 

0 

a 

in 

1 

to 

1 

li 

Ou 

1 

u 

u. 

<1! 

t 

2 

1 

•H 

“1 

J 

<D 

> 

a 

P 

pq 

Aneroid. 

Sunshine recorder 

B 

lU 

2 

0 

1 

B 

h 

.£ 

,5: 

2 

0 

OJ 

0 

2 

2 

0 

CO 

u 

.0 

u 

TJ 

C 

1 

0 

Measuring tape. 

Glass tube. 

Water-bottles. 

Spirit level. 

Remarks. 


Sutna 









I 


1 

I 






















< 

'g. 

< 

Nowgong . 

... 

... 




•I. 









I 



















t-i 

p 

Cu 

Neemuch * 

I 

I 

i 



... 



I 

























< 

Indore . 





I 

2 


... 

1 

























0 

52 

< 

Mount Abu 

... 

... 

... 

... 

... 



I 


1 
























A 

Pachbadra 

2 


































Ajmere ♦ . 


... 


I 

2 



l 


























< 

E-* 

Sambhar ^|, 

... 




I 

... 




























Z 

W 

U 

Bickaneer . 




... 


... 







I 


I 




















Bombay Office , 



... 































Belgaum , 

1 

• «* 



... 







1 


















... 


... 



Poona 






I 





























Deesa 



... 

* «• 

**. 

1 

2 

... 












I 








... 

4 



... 



Jacobabad , 

I 





l 

I 




























Hyderabad . 




... 



I 

I 

1 






















... 



ra j 
S 

Bhu] . 

I 






I 
























■"1 



0 

cq 

Rajkot * . , 


I 
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ExtraJndian, Province- 
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Return of Instruments issued to each Observatory in /^’55-6‘7— concluded. 


Station. 


Hy- 

grome- 

ter, 


Quetta 

Bushire 

Leh , 

Am ini Divi , 

Bajjlidad . 

Thibet Scientific 
Mission 

F, L, V, Hesperus 

Forest Department, 
Ajmere , 

Fo rest Depar tm o n t, 
Punjab 4 

Sitalha 

Dacca (Civil ^Sur- 
geon) 

Banner , 

Mr. S. R. Elson 

Mr. H, F, Blan. 
lord 

Mr. J. Eliot 

Mr. W. L. Dallas 

Meteorological 
Ofiice, India 

Mathematical In- 
strument Depart- 
ment 4 


Mini- 
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THER- 

MOME- 

TER. 


Radia- 
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TER. 
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tel . 

♦"-> (U 

Ilf 


S’rs 
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26 


Remarks. 


Original • 
furniture. 
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APPENDIX F. 


List of Recipients of the Publications of the Meteorological Office. 


Adelaide 
Agra , 
Ajmere . 
Algeria . 

Allahabad 


Amraoti 
Amsterdam . 

Bangalore 

Batavia, Java . 
Berlin , 


Bombay 


Brisbane, Queensland 
Brussels 

Bucharest, Roumania 
Budapesth 


Calcutta 


■ { 


Meteorological Observatory. 

Editor of the Delhi Gazette, 

Chief Commissioner of Ajmere. 

Director of the Meteorological Service of the Ecole des Sciences d^ Alger. 
Secretary to the Government, North-Western Provinces and Oudh. 

Department of Revenue and Agriculture, North-Western Provinces and Oudh. 
Meteorological Reporter, North-Western Provinces and Oudh. 

Sanitary Commissioner, ditto ditto. 

Editor of the Pioneer, 

Sanitary Commissioner for Berar. 

Royal Academy of Sciences. 

Chief Commissioner, Mysore and Coorg. 

Inspector General of Forests, Mysore and Coorg. 

Meteorological Observatory, 

Royal Prussian Meteorological Institute. 

Secretary to the Government of Bombay. 

Meteorological Reporter for Western India. 

Colaba Observatory. 

Sanitary Commissioner with the Government of Bombay, 

Bombay University, 

Asiatic Society of Bombay, 

Sassoon Mechanics’ Institute. 

Geographical Society of Bombay, 

Editor of the Bombay Gazette, 

Ditto Times of India, 

Elph instone College. 

Observatory. 

Royal Academy of Sciences* 

Observatoire Royal. 

Meteorological Institute. 

Observatory. 

H.M, Secretary of State for India (through Revenue and Agricultural Department), 
Secretary to the Government of India, Revenue and Agricultural Department, 
ditto. Home Department, 

ditto, Public Works Department, 

ditto, Foreign Department, 

ditto, Department of Finance and Commerce, 

ditto, Military Department. 

Private Secretary to His Excellency the Viceroy. 

Secretary to the Government of Bengal, Revenue Department. 

Meteorological Reporter to the Government of Bengal. 

Surveyor-General of India, 

Director, Geological Survey of India, 

Sanitary Commissioner with the Government of India, 

Ditto ditto ditto Bengal. 

Superintendent, Botanical Gardens, Calcutta. 

Inspector-General bf Forests with the Government of India. 

Surgeon-General ditto ditto. 

Asiatic Society of Bengal, 

Indian Museum Library, 

Calcutta ^University. 

Presidency College. 

Public Library, 

Editor of the Calcutta Re^uiew, 

Ditto Statesman and Friend of India, 


77 

List of Recipients of the Publications of the Meteorological -continued. 


Calcutta — conid. 


Cambridge 

Cambridge, Mas.sachusetts 
Cape of Good Hope 
Carlsruhe, Baden, Germany 
Chemnitz 
Chatham 

Christiania 


Colombo 


Copenhagen 

Cordoba 
Darjeeling 
Dehra Dun 

Dharwar 
Dublin * 
Dacca . 


Edinburgh 


Ellichpore 

Goa 

Greenwich 

Guatemala 


Hamburgh 

Havana 
Hong- Kong 
Indore . 

Iowa, U. S. 
Jeypore . 
Jubbulpore 
Katmandu 
Khandwa 
Kitzingen, Bavaria 
Kurrachce 


Lahore . 

Leed.s . 
Leipzig : 

Lisbon . 


London 


/ 




i 

i 

1 


1 


Editor of the Englisiman, 

Ditto Indian Daily Mdijos* 

Ditto Hindlc Patriot, 

Ditto Indian AgriciiUurisU 

St. Xavier's College Observatory. 

The Alipore Observatory. 

Mint Master. 

Indian Association for the Cultivation of Science. 

University Library (through H. M/s Secretary of State for India). 

Harvard University* 

Astronomer Royal. 

Bureau fiir Meteorologie und Hydrographie. 

Royal Meteorological Institute, 

Royal Engineers* Library (through Revenue and Agricultural Department). 
Norskc Meteorologiske Institut. 

Royal Observatory. 

Editor of the Ceylon TiMe$^ 

Ditto Ceylon Observer, 

Surveyor-General of Ceylon. 

Danskc Meteorologiske Institut. 

Royal Danisli Academy of Sciences. 

Mctcorologfical Office. 

National Academy of Science. 

Conservator of Forests, Government of Bengal. 

Editor of the Indian I^'orcster,, 

Superintendent, Great Trigonometrical Survey, 

Conservator of Forests, Bombay, Southern Division. 

Royal Dublin Society. 

Dacca College. 

Scottish Meteorological Society. 

Astronomer Royal for Scotland, Royal Observatory. 

Scottish Geographical Society (through H.M/s Secretary of State for India). 
Assistant Conservator of Forests, Melghat Division. 

Royal Observatory, 

Astronomer Royal, Royal Observatory. 

Observatorio Mcteorologico del Institut Nacional do Guatemala, 

Nord Deutsche Seewarte. 

Deutsche Mcteorologische Gessellsehaft# 

Real Collegio de Helen. 

Observatory. 

Agent to the Governor General for Central India in charge of the Residency. 
Iowa Weather Service, 

Maharajah’s Observatory. 

Civil Surgeon of Jubbulpore. 

Resident at Nepal 
Civil Surgeon of Nimar. 

Dr. Emil Von Schlagintwelt. 

Conservator of Forests, Bombay, Sind Division. 

Secretary to the Government of the Punjab, 

Meteorological Reporter ditto ditto. 

Sanitary Commissioner ditto ditto. 

Conservator of Forests ditto dittoi. 

Yorkshire College (through H.M.'s Secretary of State for India). 

Geographical Society. 

Observatoire de Infante d*Liiiz. 

Academy of Sciences. 

Meteorological Council 
Royal Society. 

Royal Asiatic Society (through H.Jf .V Secretary of State for India). 
Northbrook India Club (through H.M/s Secretary of State for India). 

Society of Arts. 

I nstitution of Civil Engirieers. 

Royal School of Mines, 


List of Recipients of the Publications of the Meteorological Office — continued. 


London— ♦ 


Madras • » 


Madrid • . 

Magdeburg . . 

Manchester * 
Manila , 

Mauritius 

Melbourne, Victoria 

Mexico . 

Milan 

Munich 


Nagpur 


Naini Tal , , , 

New Haven, Connecticut 

New York, U. S. . 
Nowgong, Rajshahye 

Ootacamund • , * 

Oxford 


Perpignan, France 
Perth, W, Australia 
Pesaro, Italy 
Philadelphia , 


■ { 
• [ 


• { 
• { 


Royal Meteorological Society. 

Admiralty Library. 

United Service Museum. 

British Museum (through H.M/s Secretary of State for India). 
Athenaeum Club. 

Editor of the Philosophical Magazine* 

Ditto AthencBum* 

Ditto Nature, 

Ditto Symonses Monthly Meteorological Magazine, 

Ditto Westminster Mevie'W, 

Ditto Quarterly Review, 

Secretary to the Government of Madras. 

Oitto ditto, Public Works Department, 

Meteorological Reporter to the Government of Madras. 
Government Astronomer, Madras, 

Sanitary Commissioner, Government of Madras. 

Madras University. 

Editor of the Madras Tim es. 

Ditto Madras Mail, 

Ditto Christian College Magazine, 

Government Central Museum. 

Assistant Director of Agriculture, Government of Madras. 
Surgeon-General, British Medical Department. 

Ditto, Indian Medical Department. 

Master Attendant of Madras. 

Conservator of Forests, Northern Circle. 

Royal Observatory. 

Observatory of the Magdeburg Zeitung, 

Literary and Philosophical Society, 

, Meteorological Observatory, 

Meteorological Society, 

Observatory. 

I University Library. 

Public Library. 

Central Meteorological Observatory, 

Royal Astronomical Observatory. 

Royal Observatory, 

Royal Bavarian Academy of Sciences, 

Geographical Society, 

Royal Bavarian Meteorological Central Station. 

Chief Commissioner, Central Provinces. 

Sanitary Commissioner, ditto. 

Inspector General of Education, Central Provinces. 

Meteorological Observatory, 

Conservator of Forests, Central Provinces, 

Ditto ditto, North-Western Provinces and Oudh. 
Connecticut Academy of Arts and Science, 

Editors of the American Journal of Science, 

Central Park Observatory, 

Sub-Divisional Officer. 

Conservator of Forests, Government of Madras. 

Editor of the South of India Observer, 

Radcliffe Library, 

Radcliffe Observatory* 

Observatoire Physique Central de Montsouris. 

Editor of La Nature, 

Physical Observatory, Meudon, 

Bureau Central Mdtdorologique, 

Meteorological Society of France, 

Observatoire Mdtdorologique et Magnetique, 

Surveyor-General, 

Royal Observatory, 

Franklin Institute, 


List of Recipients of the Publications of the Meteorological Office — concluded. 


Poona , 

Prag, Bohemia 
Raipur . 

Rangoon 

Rome . 

Rio di Janeiro 
Saharunpore . 
Santiago 
Secunderabad 

Shillong 

Simla 

Singapore 

Stockholm 

St. Petersburg 

Strasburg 

Stonyhurst 

Sydney] 

Syracuse, Sicily 
Tasmania 
Tiflis, Russia , 

Tokei, Japan 
Toronto, Canada 
Turin • 

Upsala 
Utrecht . 

Vienna , , 


Vixigapatam 


Washington, U. S. 


Wellington, New Zealand 
Woolwich 

Zi-ka-wei, Slianghai 
Zurich .... 


Conservator of Forests, Bombay, Northern Division. 
Observatory, 

Civil Surgeon of Raipur. 

Chief Commissioner, Burma. 

Sanitary Commissioner, ditto. 

Conservator of Forests, tlitto. 

Editor of the Rangoon Times* 

Meteorological Office (Ministry of Agriculture), 

Imperial Observatory. 

Superintendent, Botanic Gardens. 

Observatorio Nacional. 

Secretary to the Resident at Hyderabad. 

Chief Commissioner of Assam. 

Conservator of Forests, Assam. 

Assistant Quarter Master General, Intelligence Branch. 
Principal Civil Medical Officer, Straits Settlements, 

Nautlsk Meteorologiska Byran. 

Observatoire Physique Central. 

Geographical Society of Russia, 

Prof. H. Wild, Central Physical Observatory. 

Imperial University Library. 

Stonyhurst College Observatory, 

Observatory. 

University Library. 

Royal Meteorological Observatory. 

Royal Society. 

Physical Observatory. 

Imperial Mining Office. 

Imperial Meteorological Observatory, 

Magnetical and Meteorological Observatory. 

Royal Astronomical Observatory, 

Meteorological Society of Italy. 

Meteorological Observatory. 

Rpyal Netherlands Meteorological Institute. 

K.K. Cenlral-Anstalt fur Mcteorologie und Erdmngnetismus 
K.K. Geologische Reichsanstalt. 

Imperial Academy of Sciences. 

Dr. J. Hann. 

A. V. Nursingrovv, Esquire, 

Chief Signal Officer, United States Army. 

Smithsonian Institution, 

Naval Observatory. 

Hydrographic Office, 

Professor Cleveland Abbe, Signal Office. 

United States Geological Survey. 

Observatory. 

Royal Artillery Library, 

Magnetical and Meteorological Observatory. 

Central Meteorological Institute. 
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APPENDIX G. 


Presentations to the Library from the ist April 1886 to the 31st March r88y. 


Title of Work. 


Algeria 


Allahabad 


Alleghany 


Amsterdam 


Batavia 


Berlin 


Meteorological Service 


Meteorological Office 


Professor Langley 


Royal Academy of Sciences 


Magnetical and Meteorolo- 
gical Observatory 


Austrian and German Meteo- 
rological Society. 

Koniglich Preussiscben Me- 
teorologischen Inslitut. 

Dept, de Tint^rieur de laC 
Confederation Suisse J 


B ulletin M(!teorologique dii Gouvernement gdndral dc PAlgcrie, 
i6th February 1886 to i6th February 1887, 

Bulletin Mensuel, July 1885 to July 1886. 

Statistique de la Gr6!e tombde en AIg( 5 rie pendant Ics dix dernitVi'q 
ann6es de 1876^ 1885, 

Administration Report of the Meteorological Reporter to the 
ernment of the North-Western Provinces and Oudh fur the year 
1885-80. 

Brief Sketch of the Meteorology of the North-Wostarn I’rovinoeH. 
(Judh and Eastern Rajputanafor the year 1885. 

Hitherto Unrecognised Wave-lengths. 

' Jaarboek, 1884, 

Verslagen en Mededeelingen der Koninklijko Akndoniic v;in 
. Wetenschappen Afd Natmirkunclc, Derde Keekb, Dcul I. 

Observations made at the Magnetical and Meteorological Obser- 
vatory in Batavia, Vol. VI, Supplement; Vol, Vll, Bart I. 

Rainfall in the East Indian Archipelago for 1885, 

Meteorologische Zeitschrift, March 1886 to Fchriiary 1887. 

Ergebnisse der Meteorologischcn Bcobachtungon ini Jahro 1885, 

Mromet rischen ncoliaclitnngCMi 

Jan^Jtfjun; fsSd!’ 


Bombay 


Brussells 


Bucharest 


Calcutta 


Government of Bombay 
Meteorological Office 


Dr. D. Brandis 


A. Lancaster 


Institutul Meteorological I 
Romaniei 


Bombay Gazetteer, Vols. XVII, XIX, XX, XXIV and XXV. 

Twenty-second Annual Report of the Sanitarv Commissioner lor 
the Government of Bombay for 1885, with appendices. 

Meteorology of the Bombay Presidency in 

Ein nev6r Thermograph von Dr. W. Kochs. 

A.trono„o., fa Sodfe <,. 

Climat de la Belgique en 1886. 

Roumanie pour I'annfc 


Comptroller and Auditor C Estimates for 1886-87. 

General. ) ^ ' 

V Civil Account Code, Vol. I. 
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Presentations to the Library from the ist April 1886 to the 31st March continued. 


Title of Work. 


Director General of Post 
Offices in India. , 

Geological Survey of India . 


Calcutta 


Government of Bengal 


Government of India, Home . 
Department. \ 


Government of India, Re» 
venue and Agricultural^ 
Department 


Henry F. Bhnford, Esq., 
F.R.S. ^ ‘ 


Meteorological Office, Bengal 


Surveyor General of India , 


it Indian Postal Guide, April and November 1886. 

. Records of the Geological Survey of India, Vol. XIX, Parts II to 
A V ; Vol. A.Xj Part I, 

/ Retunis of the rail-borne traffic of Bengal during the quarters 

Report on the rail-borne traffic of Bengal during the year 18S5-86. 

Report on the river-borne traffic of the Lower Provinces of Bengal, 
and on the Inland trade of Calcutta, and on the trade of Chitta- 
\ RO'’!? and the Orissa Ports, with notes on road traffic, for 1883-86. 

/ International Meteorological Observations from ist Tanuarv to aist 
I December 1883. Published by the Chief Signal Office, Li. A. 

Meteorology for January to December 
1883. Published by the Chict Signal Office, U.S.A, 

Professional papers of the Signal Service, U.S.A., No. 15. 

Imported elm leaf beetle : its habits and natural history, and means 
ol counteracting its injuries. Published by the U. S. Deoart- 
ment of Agriculture. 

Proceedings of the United States National Museum, Volume VII. 
Ioo4* * 

Report of the Meteorological Council to the Royal Society for the 
\ year ending 31st March 1883. ^ 

I Imperial Gazetteer of India, and Edition, Volumes I to XI. 

I Ad^ministration Report upon the Madras Observatory for tlie year 

Report on the condition and proceedings of the Government Ob- 
servatory, Colaba, for 27111 June to 29th December 1868, 30th 
Decembei- 1868 to 30th Juno 1869, ist July 1869 to 31st Dccem- 
oni\ ^ wars ending 3oih Juno 1877, june 1878, 

30th June 1879, June 1883, and 30th June i886. ' 

List of Civil Officers holding gazetted appointments under the 
Government of India 111 the Home, Legislative, Foreign, and 
J"g^aaae and Agricultural Departments, corrected to ist July 

Papers relating to the False Point cyclone of 22nd September 1885. 

S atistical At as of India prepared for the Colonial and Indian Ex- 
nibition, 1886. 

Some snow measurements at Kailang and Lahoul. 

Report on the registration of Ozone in the Bombay Presidency for 
the years 1863-64 and 1864-63. ^ 

Inundations of the Delta of the Mississipi and Ohio rivers. 

Administration Report of the Meteorological Reporter to the 
Government of Bengal for 1885-86, 

General Report on the operations of the Survey of India Depart- 
ment during 1884-85. ^ 

Account of the operations of the Great Trigonometrical Survey 
of India, Vd IVA, ^ 
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Presentaiiom to the Library from the ist April 1886 to the 31st March i88>j — continued. 


Place. 

Carlsruhe 

Chemnitz , 

Christiania 
Colombo . 

Copenhagen 

Cordoba 

Dehra Dun 

Dorpat , 

Dublin 

Edinburgh 

Goa • 

Greenwich 

Hamburg 



: Bureau fur Meteorologle 
und Hydrograph ie, Baden. 


Royal Meteorological In-* 
stitute. 


Norwegian Meteorological 
Institute. 

Surveyor General of Ceylon . 


Institut M6t6orologique 
Danois. 


Royal Academy of Scien- 
ces. 

National Academy of Sch \ 
ences. < 


Director, Forest School 


Editor, Indian Forester 


Trig’onometrical Branch, 
Survey of India, 


K. Weih ranch . 


Meteorological Observatory. 


. Royal D ublin Society , 


^ Pyazzi Smyth, F.R.S.E. 

( Royal Observatory 

Scottish Meteorological 
Society, 

t Royal Observatory 


• Magnetical and Meteoro- 
logical Observatory. 

. Deutschee Seewarte 


Title of Work. 

Jahres-Bericht fur das Jahr 1885. 

Jahrbuch des Kdnigl. Sachs, meteorologischen institutes, 1885. 

Resultate der meteorologischen BeobRchtungen der Sternwarto 
Leipzig im Jahre,. 1884 and 1885. 

Jahrbuch im 1885. 

Administration Report, 1885, Part II, Scientific, 

Bulletin M6tdorologique du Nord, February 1886 to January 1887, 

Annuaire m6t6orologique pour Pannee 1882, parts I, IL Ills 
1883, parts I, II, III 5 1884, parts I and IH[. 

Oversigt, No. 3 of 1885, and Nos. i, 2 of 1886. 

Boletin de la Academia Nacional de Ciencias en Cordoba (Republioa 
Argentina) Tome III, ly, V, and VIII, Entrega 2, 3 and 4a. 

Actas de la Academia Nacional de Ciencias en Cordoba, Tome lU, 
Entrega 2, Tome IV, Entrega i. 

Report on the course of instruction at the Forest School, Dehra 
Dun, during 1885. 

Indian Forester, April 1886 to March 1887, 

Synopsis of the results of the operations of the Great Trigono^ 
metrical Survey of India, Vol. XIII A.- 

Spirit-levelled heights. No. i Madras Presidency, Seasons 1869^ 
1885, and Nos, 2 and 3 Bombay Presidency and Nizam's domi, 
nions, seasons 1877-80 (revised edition), 

Ueber Pendejbewegung bei ablenkenden Kraftep, nebst An wen?, 
dung auf das FoucauTt’sche Pendet. 

Ueber die Dynamischen cent^ale des Rotations ellipsoids, met 
Amdendung auf die erde. 

Rericht uber die Ergebnisse der Beobacbtungen an den Regens- 
tationen fiir das jahr 1885. 

Scientific Proceedings, VoL IV, New Series, Parts 7 to qj Vol, Va 
New Senes, Parts i and 2. 

Scientific Transactions, Series II, Vol. Ill, Nos. 7 to 9. 
Micrometrical measures of gaseous spectra under high dispersion# 
Edinburgh Asfronomical Observations, Yol. XV, 

Journal, 3rd Series, No, IIJ. 

Observacces meteorologicas de Goa, lat Semestre de Anno de 
1882. 

Greenwich Magnetical and Meteorological Observations, 1884. 
Meteorologische Beobachtungen in Deutschland fiir 1883 ^*^4 1 884? 
Wetterbericht ist February i88d to 28th February 1887. 
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Presentations to the Library from the ist April 1886 to the ^isi March 188'/ — continued. 


Place. 

Donors. 

Title of Work. 

Hamburg-— 

Deutschen Seewarte— j 

Monatliche Ubersicht der Witterung, May 1885 to December i88s, 
and the year 1885. 


( 

, Aus dem Archiv der Deutschen Seewarte, i884. 

Havanna 

Real Colegio de Belen . | 

• Observaciones Magndticas y Meteorologicas, July to September 
_ 1885. 



f Annual Report of the Hongkong Observatory for 1885. 

Weather Report for December 1885 to December 1886. 

Practical use of the meteorological signals. 

Five day means of the principal meteorological elements for 1885. 

Annual Weather Report of the Director of the Hongkong Obser- 
vatory, 1885. 

Hongkong 

Observatory . , 

Results of barometric observations made during 2K years in Hong- 
kong. 

Report on information issued daily in 1885 concerning Typhoons. 

Observations and Researches made at the Hongkong Observatory 
in the year 1885, 



One year’s observations of thermometers exposed in Stevenson’s 
screen. 



Report on the Typhoons of 1884 and 1885, 


\ 

List of Meteorological stations in the far East in communication 
^ with the Hongkong Observatory in 1885. 

Iowa 

Iowa Weather Service . | 

• Report of tlie Iowa Weather Service, May to August 1881, and 
January to December 18B3. 

Jeypore 

Superintendent, Jeypore, Me^*) 
dical and Meteorological > 
Institutions . • .J 

Annual Report of the Jeypore Medical and Meteorological In- 
stitutions for 18S5, 

r 

Government of the Punjab . 

Report on the Meteorology of the Punjab in i88s«86. 

Lahore .< 

Meteorological Office . . ^ 

Summary of Meteorological conditions prevailing over the Punjab 
during July 1^86 to February 1887. 

/ 

Dr. Henry B, Baker 

Notes on the relations of rainfall and water-supply to cholera. 


State Board of Agriculture . 

Twenty 4 hird Annual Report of the State Board of Agriculture 
of the State of Michigan. 


/ 

Report of the State Board of Health of the State of Michigan for 
1879 to 1885. 

Lansing (Michi- ( 
gan) 

Michigan State Board of 
Health . ^ . 

Proceedings and addresses at the sanitary convention for 1880 to 

1885* 

'tii 

Principal meteorological conditions in Michigan in 1877 and 1879 
to 1883. 

Purification of water by freezing. 



Some meteorological aspects of ventilation. 

\ 


Overflowed lands on the Maple river. 


L 2 
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Presentations to the Library from the 1st April 1886 to the pist March continued. 


Place. 


Donors. 


Title of Work. 


Lansing (Michi- 
gan) — contd. 


I Michigan State Board of 
Health — contd. 


( 


London 


G. J, Symons, Esquire 


Meteorological Office a 


Meteorological Society 

Negretti and Zambra 
I R* H. Scott, Esquire 


■1 


Effects on public health of overflowed lands adjacent to Maple 
river. ^ 

Prevention of Typhoid fever. 

Prevention and restriction of Cholera. 

Prevention of the introduction of communicable diseases. 

Works of health affairs and of local boards of health in Michigan 
including duties under laws amended and passed in 1883. ' 

Restriction and prevention of Diphtheria. 

Restriction and prevention of Scarlet fever. 

Restriction and prevention of Small-pox. 

Typhoid fever and low water in wells. 

Atmospheric ozone and the best methods for its observation. 

Ozone in nature, its relations, sources, and influences. 

Causation of intermittent fever. 

Reclaiming of drowned lands. 

topography of the lower peninsula of 
Climate and health in Michigan. 

I Monthly Meteorological Magazine, March iS86 to Feb- 

I ruary 1007. 

TSK SsT"”" “ 

'nS toS*"' to 52. and Vol. Ill, 

Monthly Weather Report, September 1885 to August 1886. 

“I IV of 1883 and Parts I and II of 

Quarterly Weather Report, Part I of 1 878. 

Observations of the International Polar Expedition for 1882-83. 

“taXri'sst ®"“" a. 

The Meteorological Record, Vol. V, Nos. 19-22. 

Quarterly Journal, Vol XII, Nos. 57 to 60. 

temperature and rainfall, of the Croydon district, 

Catalogue of Scientific Instruments. 

the Harmonic Analyser at the Meteorological Office, 
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Presentations to the Library from the ist April x886 to the 31st March continued. 


Place. 

Donors, 

Title of Work, 

j 

Royal Asiatic Society , 

/ Journal; Vol. XVIII, Parts 11 to IV, and Vol. XIX, Part I. 

London— \ 

^ Royal Society . 

( Proceedings Nos. 240 to 248. 

! 

Society of Arts . 

^ Journal Nos. 1738 to 1790. 

Madras 

Meteorological Office 

Administration Report of the Meteorological Reporter to the 
Government of Madras for 1885-86. 

Magdeburg 

Magdeburgischen Zeitung 

Jahrbucli der Meteor ologischen Beobachtungen fur 1884. 

Martaschrn 

(Bohemia), 

Dr, Carl Braun, S,J. . . | 

^ Berichte von dem Erzbischaflich-Hylandschen observatorium zu 
, kalocsa in Ungarn iiber die dasellest in den ersten fiinf lahreii 
^ ausgefuhrten Arbeiten. 

Mauritius 

Royal Alfred Observatory , 

Mauritius Meteorological Results for i88i, 1884, and 1885. 

Melbourne . 

Observatory , , , | 

Monthly record of results of observations in meteorology, terres- 
trial magnetism, &cc,, taken at the Melbourne Observatory for 
, November 1885 to September 1886. 

Mexico . 

Central Meteorological Ob*' < 
servatory, ■ ( 

Bolotin del Ministerio da Fomento do la Repiiblica Mexicana, 

1 omo X, Nos. 1 14 to 146. 

Milan , 

R* Osservatorio Astronomi- 
co di Brora. 

Osservazioni Mctcorologiche eseguite nell’ Anno 1886. 

/ 

Geographical Society • 

Jahresbcricht fur 1885, 

Munich , ,/ 

Mcteororologischen Central 
station. ( 

Beob.ichtungen dor Moteorologischon stationen im Kbnigreich 
Bayern 1879 lo 1885 und 1886 heflo i & iii. 

Monatliche Uebcrsicliton ilbor die Witterungsverhaltnisso im Ko- 
nigreich Bayern 1879-1885, and January to May and September 
to December 1886. ^ i 

\ 


Meteorologische Ephimeriden, 1781 to 1789. 


j 

Returns of Railway-borne Traffic for the quarters ending ^ist 
31st March, 30th June and 30th September 



Report on Wheat and Linseed Crops of 1886. 

Nagpur . . 

Chief Commissioner, Central j 
Provinces, ( 

Review of the Reports on the Estates under Government manage- 
ment in the Central Provinces during the year ending 30th Sen- 
tember 1885. 0 0 t 

Report on the Nagpur Experimental Farm in the Central Provinces 
for the year 1885-86. 



Cotton Forecast of 1886. 



Report on the Railway-borne traffic of the Central Provinces for 
the year 1885-86. 



Forecast of Wheat and Linseed Crops of 1887. 


Abstract of Registers from self-recording instruments, December 
1885 to December 1886. 

New York* 

Meteorological Observatory | 

Annual Report for 1885. 

Memoir of John William Draper. 

Oxford 

Radcliffe Observatory . ^ 

Results of Meteorological Observations made at the Radcliffe 
Observatory, Oxford, in the year 1883. 
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Presentations to the Library from the ist April 1886 to the pisi March continued. 


Place. 

Donors, 


Bureau Central Mdtdorolo- 1 
gique de France. / 

Paris . .< 

Societd Mdtdorologique de 
France. 

Perpignan 

Meteorological and Magne- 
tical Observatory. 

Philadelphia 

Franklin Institute • 

POLA . 

K, K. Hydrographisches < 
Amte. 1 

Prague 

K. K. Sternwarte 

Richmond • 

Kew Observatory . 

Rio di Janeiro . 

Imperial Observatory . 

Riposto (Italy) ^ 

Osservatorio Meteorologico r 
del R. Institute Nautico .5 

Rome . 

Meteorological Office 

Santiago . . ^ 

National Astronomical Ob- 
servatory 

Simla . . | 

Inspector-General of Forests \ 
with the Government of< 
India i 

Singapore 

, Colonial Surgeon 

St.Petersburgh) 

Dr. A. Woeikof . . . 


Central Physical Observatory | 

SrONYHURST . ^ 

Stonyhurst College Obserf 
vatory , . , , ( 

Sydney . . ; 

H, C, Russell . , . ^ 

( 

Observatory . , . ^ 

Syracuse , 

Central Observatory , 


Title of Work, 


Bulletin International, Vol, XXX, Nos. 57 to 365 ^ Vol, XXXI, Nos 

“ 1-62. 

Annales du Bureau Central Mdt^orologique de France, ann^e i88a 
Tome II; ann6e 1883, Tomes I, III, IV j ann6e 1884, Tomes I* 
III & IV . 

Bulletin Mensuel, February, October, and December 1886, 

Rapport du Comite Metdorologique International Reunion de 
Paris, 1885. 

Annuaire,May, June, November, and December 1885: February 
to October 1886. ^ 

Bulletin Mdt( 5 orologique du Department des Pyren6es-OrientaIes 
Amides 1875 and 1877 to 1884. 

Journal, March 1886 to February 1887, 

Meteorologische und Magnetische Bobachtungen, October 1881^ • 
February to September, and December 1886 ; January 1887, ^ ' 

Jahresbersicht der Meteorologischen und magnotischen Beobach- 
tungen, t886, 

Magnetische und Meteorologische Beobachtungen im Jahre, 1885. 

Report of the Kew Committee for the year ending 31st October 

1880, 

Revista do Observatorio, January 1886 to January 1887, 

Bollettino Mensile, de January 1886 a January 1887, 

Sulla Trombo terrestre del 7th October 1884. 

Annali dell’officio central di meteorologia, Vols. II to V. 

Meteorological Obervations, 1882 to 1884. 


Note on an Inspection of the Forests in the Central Provinces 
November 1885 to February 1886. ‘ rrovinces. 

Review of the Forest Administration in British India for 1884-85. 

Inspection of the Forests in Oudh in March and 

April 1886. 

Annual. Report of the Meteorological Observations in the Straits 
Settlements for the years 1885 and 1886. 

Influence of Forests upon Climate. 

Repertorium fur Meteorologie, Band IX. 

Annalen des Physicalischen Central Observatoriums, Jahrg 1884. 


Results of Meteorological and Magnetical Observations, 1885. 

Local variations and vibrations of the Earth’s surface. 

Annual ^‘^^ess delivered to the Royal Society of New South 
Wales on the 6th May 1885. j 1 ^ ouum 

^Wales durinyi8S.'^ Observations made in New South 

Osservazioni Meteorologiche, Anno X, Nos. i to 5. 


Presentations to the Library from the ist April 1886 to the 31st March x88>/ — continued. 


Title of Work. 


Tasmania 


T IF LIS 


Toklo 


Toronto 


Trieste 


Royal Society 


Physical Observatory 


S Imperial Meteorological Ob- C 
C servatory. 

• Meteorological Office . 

r Marine Observatorium der K, C 
^ K. Handels und Nautischen < 
(. Akademie . • . ( 


Deir Osservatorio della R. 
Uni versita di Torino 


Papers and Proceedings of the Royal Society of Tasmania for 
1885, 

Meteorologische und Magnetische Beobachtungen, October and 
November 1886. 

Monthly and yearly means, extremes, and sums for the years 
1883-1884 and 1885, 

Monthly Weather Review, February to November 1886. 

Rapporto Annuale delP Osservatorio Marittimo di Trieste per 
Panno 1884. 

Bollettino dell’ Osservatorio, Anno XX (1885). 

Effemeridi del Sole, della Luna e dei principali Pianeti calcolate, 
per Torino in t6mpo medio civile di Roma, per I’Anno 1887. 

Breve notizia delle Osservazloni astronomiche e geodetiqhee del 
guite nel 1885, per iniziativa ed a spese della Commissione del 
Urado. 

Nota prima sulla mira meridiana dell’ Osservatorio di Torino a 
Cavoretto, ecc. 

Nota seconda id id id 

Nota terza id id id 

Nota pvima intorus all’ equatoriale con refrattorc Merz di 30 cen- 
timetri, di apertura e mctri 4^ di distanza focale. 

Nota seconda id id id 

Nota terza id id id 




jJfSAM 


PTPUECHT 


Vienna 


Societa Mpteorologica Itali- 
ana. 


Knut Angstrdm 


■ • { 


Nota quarta id id id 

Nota sulle Osservazioni delle Comete Fabry, Barnard e Brooks 
la 1886) falte all’ equatoriale di Merz. 

Bollettino Mensuale, Serie II, Vol, V, Nos. ii and 12; Vol* VI, 
Nos. I to 9 and n and 12. 

Bollettino Decadico Anno XIV, Nos. 6 to 12, 

Le Osservazioni Meteorologichi seguite da giacomo bove nel Terri- 
torio Argentino delle missioni ed it clima del Parma. 

Annuario Meteorologico Italiana Anno I, 1886 j Anno II, 1887. 

Sur une nouvelle m6thode de faire des mesures absolues de la cha- 
leur rayonnante, ainsi qu’un instrument pour enregistrer la radia- 
tion solaire. 


Meteorological Observatory Bulletin Mensuel for 1885* 


I Royal Dutch Meteorological ^ 
Institute, 


f K. K. Central Anstalt fur’ 
^ Meteorologie, \ 


Atlas samengesteld nit de Meteorologische Waarnemingen van 
Het Schoonerschip William Barents” in de Jaren 1878 to 1884. 

Nederlandsch, Meteorologisch, Jaarbock, 1866 to 1873, parts I 
and II, 1874 j 1876, part II 5 1877, parts I and II ; 1878 to 1880, 
part I, 1881 to 1885. 

Wetterbericht X, Nos. 16 to 363; XI, Nos. i to 20, 

Jahrbucher neue folge, Band XXI, Jahrg, 1884. 
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Presentations to the Library from the ist April 1886 to the 31st March /(J^jr—continued. 


Title of Work. 


Reichs-| Verhandlungen, Nos. 2 to 18 of 1886; No. i of 1887. 


Vienna 


Royal Academy of Science 


Anzeiger Nos. 22 to 28 of 1883; Nos. i to 28 of 18S4: Nos i to 2- 
of 1885. -3. A tu 

F. Methode der directen Rechnung einer waliren Mond 

distanz aus einer beobachteten. 

Rationelle Verwerthungnicht steuerbarer Winkelunterschiede bei 
Kursbestimmungen zur See. 

ifa;w.-Die Temperatuvverhaltnisse der osterreichischen Alnen- 
lander, Theils I und II. ‘ 

Edtmrd^^reih^v^ Haerdtl,~'QsLhnhas\:\mmmg des Planeten “Ad- 

[ WotJcj-fifer*.— Bahnbestimmung des Planeten, (^2^ Russia. 

Entwciklung der storenden Krafte nach Viclfac^dic niittleren 
^nahen m independenter Form. Balinbestimmung des PLaneten 


I Kriemhild. 

Paul Czermak und Richard Pendelversuche. 

Eduard Glaser.— Uit Stornkunde der sudarabischen K-obylen. 

Vcrschiebung des Vereinigunspunktes 
der Strahlen beimDurchgange eines Strahlenbusehels monociv 
lomatisclien Lichtes dutch ein Prisma mit gerader Durchsicht. 

Uber Krummungsverraogen und Dispersion von Prismen 
^£rthii?e." und Farbcnempfindllchkeit einiger 

f®" taglichcn und Jahrlichen Gangsowie fiber die 
Storun^spevioden der magnctischen Declination Zu Wien, 

Sigmund V. W'fi-oitewl.v'.— Uber den Gobraiich dp<; , c 

Astronomische Untersuchung fiber die in dnr 

Bibel erwahnte agypbsche Finstferniss. ^ ^ 

"tS^nUchf^^gSf""®^''' ^l^'™°‘orischen Kraft des elek- 

Snsteer°‘' Angabn der assyrischen 

Messungen der LichtempfindlicNreit ^ photochemischen 
Alo%s Handl.—lihtr eih neues Hydrodensimeter. 

t«W= Reflexion 
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Prescntati 07 is to the Library from the ist April 1886 to the 31st March /<?<?7-concluded. 


Place. 

Donors. 

Title of Work, 

Vienna— • 

Royal Academy of Science 
— contd, j 

1 Rudolf Spitaler, — Die Warmevertheilung auf der Erdoberflache. 

1 Die Internationale Polarforschung, 1882-83. Die osterreichi sche 
( Band January to May, Band I j Band II, Abtheilung II ; 

ViZAGAPATAM 

A. V. Nursingrow, Esquire.^ 

Results of the Meteorological Observations recorded at G, V. 
Juggarow’s Observatory, Vi^agapatam, during 1885. 



^ Monthly Weather Review, December 1885 to November 1886, 



Summary and Review of International Meteorological Observations 
January to October 1885 ■, year 1883. ' ’ 

Report of the International polar expedition on to Point Barrow 
Alaska. ’ 


^ Chief Signal Office , .r 

Daily Bulletin of the Signal Service. October and November 1872, 
and November 1877. ' 



International Meteorological Observations, ist Tanuary to 'loth 
June 1884. ./JO 

Report of the Chief Signal Office, War Department, for 1884. 



Tridaily Charts, January 6th to loth, 1886. 

Washington ./ 

Flydrographic Office . 

Pilot Chart of the North Atlantic Ocean, August to October and 
December 1886, and January and February 1887. 


Philosophical Society 

Bulletin of the Philosophical Society of Washington, Vols. VH 
"to IX.» 


Smithsonian Institution 

Smithsonian Report for 1883 and 1884, 

Practical Hints in regard to West Indian Hurricanes, No. 77 of 1885. 

\ 

United States Geological f 
Survey. v 

{ 

Third, Fourlli, and Fifth Annu.al Reports of the United States, 
Geological Survey, for the years 1831-82, 1882-83, and 1883-84. 

L’inclinaison des vents 5 un AnSmomfetre pour observer cette in- 
clinaison, avee un appendice sur les courants vcrticaux dans les 
cyclones, deuxi^ime note. 

Bulletin Mensitcl, May to July and October to December 1885. 

Zl-KA-WIE 

Magnet ical and Meteorolo- i 
gical Observatory, \ 


V 

Meteorologisches Beobachtungen, December 1883 to September 

Zurich 

Swiss Meteorological Insti- 
tute. 

Annalen der Schweiz erischen Meteorologischen, Central Anstalt 
1884, 



Supplementband L 
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Purchases for the Library. 

American Journal of Science, March i886 to March 1887 ; Index to Vols, XXI to XXX, 

Annalen dei* Physik und Chemie Nos, 3 to 12 of t886; Nos. i to 4 of 1887. 

Cartes Synoptiques Journalieres du temps, le Nord de V Atlantique et une partie des continents avoisinants ; public^s 
par I’Institut Meteorologique Danois et le Deutsche Seewarte, March to November 1882. 

Comptes Rendus de TAcademie des Sciences, Vol. XCVIII, No. i, Vol. CII, Nos. 9 to 265 VoL CIII, Nos, i to 26 
Vol. CIV, Nos. I to 95 Tables for Tomes C, Cl, CII. 

Chemistry of the Sun — Lockyer. 

Deutsche Rundschau fur Geographic und Statistlk, Vol. VIII, Nos, 7 to 12 j Vol. IX, Nos. i to 6. 

Die Fortschritte der Meteorologie, 1885. 

Differential Equations — Forsyth. 

Encyclopzedia Britannica, Vols. XX and XXI, 

Elementary Treatise on the Differential Calculus— B. Williamson. 

Elementary Practical Physics, Vol, I. — Stewart and Gee. 

Elements of Chemical Physics— Cooke. 

Glossary of Anglo-Indian Colloquial Words and Phrases — Yule and Burnell. 

Inorganic Chemistry— Frankland and Japp. 

La Nature, Nos. 667 to 719. 

Manuals of Rules, Tables and Data for Mechanical Engineers— ^D. K. Clark. 

Modern Meteology — L. D’A. Jackson. 

Mathematical and Physical Papers — G, G. Stokes. 

Nature, Nos. 854 to 906. 

Philosophical Magazine, March i 88<5 to February 1887. 

Report of the British Association for the Advancement of Science for, 1885. 

Spherical Trigonometry — J. Todhunter. 

S'hort Lectures to Electrical Artisans — Fleming. 

Treatise on the Differential Calculus, — J, Todhunter. 

Treatise on the Integral Calculus— J. Todhunter. 

Treatise on Electricity and Magnetism, Vols. I and II— J. C. Maxwell. 

Treatise on Astronomy — H. Godfray. 

Text Book on the Method of Least Squares— M. Merriman, 

Units and Physical Constants, 2nd Edition, 1886— Everett. 
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REPORT 


ON 

THE ADMINISTRATION 

OF THE 

METEOROLOGICAL DEPARTMENT OF THE GOVERNMENT OF INDIA 


IN 

1887 - 88 . 

— ^ 

PART I.— GENERAL. 

The present report is divided into two parts. The first deals with the more import- 
ant general and administrative questions that have arisen and been under discussion 
during the year. The second part describes briefly the actual working of the department, 
and the condition of the observatories, and includes extracts from the Administration 
Reports of the Local Reporters. 

The permanent head of the department, Mr. H. F. Blanford, went on furlough on the 
ist May 1887. During the remainder of the year I acted as Meteorological Reporter to 
the Government of India, and Mr. Pedler officiated for me as Meteorological Reporter to 
the Government of Bengal. 

Very shortly after I took over charge of the department, I was asked to submit pro-' 
posals or suggestions for the more efficient and economical working of the department, 
and for extending its practical value and usefulness as a centre for collecting. and dissemi- 
nating meteorological statistics and information without sacrificing or impairing the 
scientific portion of the work of the department to which it had hitherto, in the opinion of 
Government, been too exclusively confined. These were submitted in the form of a Note 
to Government together with a memorandum from Mr. Blanford approving in part of the 
changes and additions suggested in my Note. For various reasons the consideration of 
the whole scheme of proposals has been deferred for some months. It was, however, found 
desirable to introduce during the present year 1888 a portion of the changes contemplated 
in my scheme, and I therefore submitted, in November 1887, a partial scheme, which the 
Government of India were pleased to approve, and to sanction as a tentative measure, 
preliminary to the consideration and final adoption of the permanent changes necessary 
to effect the improvements desired by Government. 

The most important of these were : — 

(a) The discontinuance of the solar and terrestrial radiation observations, except 
at a few selected stations. 
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{b) The adoption of 8 A.M. as thehourof observation for the observations embodied 
in the weather telegrams transmitted daily to Simla, Calcutta and 
Bombay. 

{c) The tabulation of alt the observations hitherto recorded in a form admitting of 
easy reference, and the calculation of daily averages of air pressure, maxi- 
mum and minimum temperatures, aqueous vapour pressure, cloud and 
rainfall. ‘ 

{d) The extension and improvement of the methods of collecting rainfall data 
for the information of the Government of India, and the adoption of a 
uniform system of rainfall registration throughout India. 

The reasons for, and objects of, these changes are given in the following paragraphs. 
(A). Abolition of the Solar Radiation and Terrestrial Radiation Ob- 
servations. — These observations are open to various objections. The instruments by 
means of which they are taken are very fragile, and have to be exposed in the open, 
and hence are peculiarly liable to breakage by hail, wind, &c., and are always very tempt- 
ing objects to persons with destructive tendencies. Hence the observations were frequent- 
ly interrupted, and the cost of renewing the broken instruments was found to be consider- 
able. 

The instruments are also very unsatisfactory and unsuited for exact measurement. 
Two instruments, apparently identical in construction, will frequently’ give different readings 
under the same circumstances. They also become much less sensitive with use, and the 
rate at which they lose sensitiveness varies very differently in different instruments. 
Examples from the observations of recent years, illustrating this defect, are given in the 
Annual Repoit of the Meteorology of India for the year 1887, and it is hence unnecessary 
to quote them here. Consequently, these thermometers are utterly useless for exact 
measurement, unless they are frequently compared with an invariable standard, and this 
was quite impossible for the hundred and twenty instruments hitherto in use over the whole 
of India. Their errors and rate of change at any time could not be ascertained, and hence 
they stood condemned as unreliable measuring instruments. 

Finally, if the observations are to be utilized for the objects for which they profess to 
be taken, mz., the measurement of the intensity of the solar radiation at and near the 
earth’s surface, and of changes in it, a number of subsidiary observations would be neces- 
sary in order to eliminate disturbing actions, e.g., the variable amount of radiation from 
the earth's surface near the instrument, &c. As this is never done, the observations 
themselves are probably of little real use for the enquiry for which they are assumed to be 
taken. 

It might perhaps be urged that, if a very large number of observations were taken, 
and average results were obtained, the errors due to local actions and imperfections of the 
instruments would mutually compensate and the results would be approximately correct and 
accurate. I have examined several years’ observations, and my own opinion is that the 
solar radiation observations hitherto obtained are unsatisfactory and of little value even 
from this standpoint, and that, if any useful results are to be obtained, it can only be by 
having the observations taken at a few selected stations, and under different conditions from 
those hitherto in force at the majority of stations in India. I consulted Messrs. Dallas, 
Hill and Pedler, and all agreed with me that it was desirable to discontinue these observa- 
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tions except at a few selected stations, and Mr. Blanford in his memo, concurred in the 
proposal. Hence these observations were discontinued with the sanction of Government 
from the ist of January i888, at all. except the following stations — ' 


Aden. 
r Lahore. 

•s Simla. 

(-Leh. 

f Rawalpindi. 

\ Murree. 

/Nagpur. 

\ Pachmarhi. 
Rangoon. 

^Calcutta (Alipore), 
j Dhubri. 
t Darjeeling. 

Silchar. 

( Deesa. 

Mount Abu. 



Poona. 

Bombay, 

Madras. 

Vizagapatam, 

Coimbatore. 

Wellington, 

Lucknow, 

Ranikhet, 

Roorkee. 

Dehra. 

Chakrata. 

Allahabad. 

Jeypore, 


(B). The Adoption of 8 a.m. as the hour for recording observations 
FOR ordinary daily WEATHER TELEGRAMS.—The advantages of this change are 
as follows : — 

First . — The Interval between 8 A.M. and lo A.M. is the time of the day when the 
telegraphic wires in India are most free from traffic. The weather telegra.ms of the 
observations taken at 8 A.M. can hence be more quickly transmitted to Simla than those of 
observations taken at any other hour, and the great majority of the ninety-eight weather 
telegrams sent off at present daily from the observing stations be delivered in Simla before 
JO o’clock, and the whole, except on extraordinary occasions, before noon. By this change 
of hour, which was adopted from the ist of April i888, the daily weather report is now 
printed on the afternoon of the day to which the observations refer, instead of on the fol- 
lowing day, as has hitherto been the practice. This arrangement practically gives the. 
Government the daily meteorological information supplied by the department from twelve 
to twenty-four hours earlier than has hitherto been possible, and officials in the Punjab, 
Madras and Bombay (served by the Bombay mail) 24 hours earlier information by post. 

Second . — The Bengal Reporter by this arrangement receives all his urgent daily 
telegrams for the Bay of Bengal Report, issued daily at Calcutta for the information of 
the commercial community by 9 A.M. at the latest, and hence is able to prepare his daily 
report before his daily lectures at the Presidency College, and to issue It before 
II A.M. It is thus placed in the hands of the Calcutta Port Officials and the various 
subscribers belonging to the Calcutta commercial community at the commencement of 
the office day, instead of at 4 p.m. or 5 p.M. (or at the end of the office day) as has hitherto 
been the practice. This change has greatly increased the value of these reports, and is, 

I am informed, much appreciated by all those interested in them. The necessity for 
earlier publication was urged by several of the Calcutta newspapers in their remarks on 
the Balasore cyclone of May 1887. 

Third . — The hour suggested, 8 a.m., is one of the hours at which observations of 
the barometer, wind, &c., are always made on board ships. Meteorological observations 
are rarely recorded at 10 a.m. at sea, and only under very unusual circumstances. Hence 

A 2 
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the observations contributed by ships entering the ports of Calcutta and Bombay, and 
collected by the Calcutta and Bombay Meteorological Offices, have not hitherto been 
directly comparable with the land observations, as they are taken at different hours. This 
has deprived them of a great part of their value. One of the minor, but very important, 
improvements which the department has in view is the preparation and publication for at 
least two or three years of daily charts of the whole area including India, the Bay of 
Bengal, and Arabian Sea, as well as the Extra-Indian regions of Asiatic Turkey, Persia, 
Baluchistan, and Afghanistan, in which several observatories have been already estab- 
lished, and additions will probably be made during the next few years. In these charts 
the sea as well as the land observations will be duly and systematically entered. In this 
way a complete record will be obtained of the chief features of the weather, day by day, over 
the whole (land and sea) Indian area, and be filed for reference and discussion in 
the Central Office. The published data and charts will also be distributed to all 
meteorologists who are likely to undertake any investigations respecting the origin, char- 
acter and variations of the air motion and rainfall of the south-west monsoon period in 
India, or any other cognate questions. Such investigations will, it may reasonably be 
expected, eventually throw light on the very important question, as to how far the strength 
of the south-west monsoon, and the distribution of the rainfall in India, are affected by the 
meteorological conditions over the sea area. That there are marked differences from year 
to year is evident to any one who has studied the cyclonic storms of the Bay of Bengal. 
Experience has shown that the storms of the Bay of Bengal have a fairly well-marked 
uniformity of character during each south-west monsoon period, but that they differ in char- 
acter, number and line of march considerably from one year to another. It is possible, if 
not probable, that the peculiarities or abnormal features over the seas adjacent to India 
(of which the character of the cyclonic storms is one feature) may have as much to do in 
modifying the strength and field of the south-west monsoon, as snowfall on the Himalayas, 
or antecedent abnormal atmospheric conditions in India itself. A most important and 
necessary step in advance for this enquiry would be the adoption of the same hour for ob- 
servation on land as on sea, and the preparation of the charts 1 have suggested. 

Although there are several disadvantages attending a general change of hour of 
observation, the advantages, especially from the utilitarian standpoint of more rapid inform- 
ation respecting storms and earlier issue of storm warnings, are so great as to far outweigh 
the former. This change was Introduced on -ist April 1888 as an experimental measure, 
and has proved on the whole very satisfactory, and will hence be continued as a permanent 
feature of the department from the end of the present year. 

(C). The tabulation of all observations hitherto recorded in a form 

ADAPTED FOR READY REFERENCE AND THE CALCULATION OF DAILY AVERAGES. It 

may be premised that a very important principle in Indian meteorology is that the observa- 
tions of some, if not all, of the elements should be much more accurately taken and record- 
ed in India than in temperate regions. This statement or principle is based on the con- 
tinuous experience of the last twelve years’ work of the department. Many of the 
meteorological phenomena in India, such as the origin of a succession of cyclonic 
storms in the same part of the Bay, and their motion along nearly coincident paths 
and in the same direction (as for example the three cyclonic storms of November 
and December 1886), the tendency of heavy rainfall to repeat itself over the same 
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area Juring the greater part, or the whole of the south-west monsoon (as for ex- 
ample South Behar in the year 1886 and the area stretching from the Aravallis 
across Central Rajputana to the Rnhtak, Delhi, Aligarh and Agra districts of the 
Punjab and North-Western Provinces and also the Central Provinces in the year 1887) ; the 
persistence of partial drought, or of almost entire absence of rainfall over large areas 
throughout an entire monsoon period or throughout the cold weather months in Upper 
India (as in 1886-87), are all phenomena of so pronounced a character, and on so large a 
scale, that if we believe in causation at all, it is certain there must have been present, before 
these prolonged abnormal and persistent periods of drought or of excessive rainfall, abnor- 
mal conditions ; and if we could gauge and interpret these antecedent conditions, we should 
have the key to forecasting weather in India on a scale which has as yet not been attempted 
in Europe. Repeated examination has, however, shewn that these antecedent conditions 
or abnormal features, as imprinted upon the elements of meteorological observation, are’ 
comparatively small in amount in the land area of India, and hence very probably also 
over the sea area to even a greater extent than on land. In tropical countries it is the regular 
changes that are large and massive in character, whilst the irregular changes or abnormal 
features (except in the case of the greater cyclones of the Bay of Bengal and Arabian Sea) 
are small. Hence one of the chief problems of the meteorologist in India is the investiga- 
tion of these small, but very significant, abnormal variations. Their determination requires 
that the normal or ordinary conditions should be known exactly. The careful comparison 
of the observations of the given day or period with the normal values or means will serve 
to determine the variations. This comparison is at present only possible roughly. Monthly 
means have been obtained, but what may be termed the normal or average conditions of 
each day or week of the year are not yet known. Some of the elements of observation 
occasionally change very rapidly, as, for example, temperature in Upper India in April and 
May, and the mean of the month cannot be taken as representing the normal condition at 
either the beginning or end of the month. Hence the daily report published by the Meteoro- 
logical Office at Simla should, not merely give the actual daily observations of pressure, tem- 
perature, &c., but also show how far these differ from the ordinary or normal values of these 
observations for the day. In this way accurate comparison and observation would go 
hand in hand. At present the former is not possible, as daily averages, except in 
the case of rainfall, have not yet been obtained. The Government of India sanctioned the 
employment of 16 temporary clerks from ist April 1888 to the end of the year, in order 
that the data and observations already collected might be suitably tabulated, and daily aver- 
ages of the more important elements of observations be calculated. The daily report 
next year will hence give the additional data of the variation of the actual observations 
from their normal values daily. 

(D). The extension and improvement of the methods of collecting 
rainfall statistics for the information of the Government of India, and 
the adoption of a uniform system of rainfall registration through- 
out India. . . , 

Rainfall is that element of meteorological observation the knowledge of which is of 
the utmost importance to Government, planters, merchants, &c. Rainfall is registered 
at all the meteorological stations, and also at a very large number of divisional and sub- 
divisional stations for the Provincial Revenue Departments. It is of course the simplest 
of all meteorological observations. Each province established its own method of taking 
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rainfall observations, and the information thus obtained is collected in various ways and pub- 
lished in the Provincial Gazettes. A small proportion only of the Revenue rainfall stations, 
in addition to the meteorological stations, have hitherto contributed rainfall data in various 
ways to the Central Meteorological Office. Some have reported daily for a part 
of the year by telegram, others by telegram weekly, and a larger number by post monthly. 
The information thus obtained by the Government of India of the rainfall in any 
province, as, for example, Bengal, is meagre as compared with that published in the Pro- 
vincial Gazettes, and insufficient to give an approximately correct view of the distribution 
and variation of the rainfall district by district. The publication of the information bv 
the India Meteorological Department has also been imperfect and fragmentary The dailv 
report gives a brief summary of the rainfall of the day, as indicated by the observations at 
the meteorological stations, and the weekly report a very brief analysis of the rainfall 
of the week based on the same data and the returns of about 29 selected rainfall reporting 
stations.^ The annual reports contain a discussion of the rainfall of the year based on 
in^formation supplied by about 500 stations, but it is necessarily brief, and appears usually 

18 months after the termination of the year to which it refers. It is therefore of little 

practical use to the ordinary public in India. 

The defects of the present system are — 

/./.-The paucity and imperfection of the rainfall information communicated to 
the Government of India, as compared with that received by the Local Govern- 


The following table gives the number of stations in each province which report in 

any way rainfall to the Imperial and Local Governments 


Province. 


Bengal ... 

Assam . . . , 

N.-W. Provinces and Oudh 
Central Provinces . . 

Punjab 

Madras , . 

Hyderabad, Mysore and Coorg 
Bombay and States 
Berar, Central India and Rajputana 
Burma • , , 


Number of 

STATIONS COMMUNICATING 
TO Imperial. 

Number of stations communicating 

TO Peovinciai,. 

Meteorological. 

Revenue. 

Total. 

Meteorological. 

Revenue. 

Total. 

19 

66 

8S 

14 

236 

250 

5 

10 

IS 

5 ■ 

53 

58 

5 

43 

58 

15 

241 

256 

II 

16 

27 

II 

S8 

69 

13 

31 

44 

II 

167 

173 

17 

61 

78 

15 

299 

314 

3 

34 

37 

? 

P 

P 

15 

39 

54 

9 

226 

23s 

15 

53 

68 

P 

P 


II 

20 

31 

8 

22 

30 

124 

373 

497 

88 

i»302 

hsgo 


Uixurmaxion supplied to the Government of InrUn n • 

as .arge as the British Islaads, aad in „hieh 



7 


very much greater. The annual report on the rainfall of England published by Mr. Symons 
is, it may be added, based on returns furnished by upwards of a thousand observers. 

The largest portion of the rainfall information collected by the India Meteorological 
Department is published in the Annual Report, which does not at present appear until 
12 or i8 months after the termination of the year to which it refers, and in that publi- 
cation the monthly totals and the variations from the average are given, and not the 
actual daily rainfalls, so that it gives an imperfect view of the distribution of the rainfall. 

2 nd . — There is an utter want of uniformity in the hours and methods of rainfall obser- 
vation over India. In fact the measurement of rainfall was initiated provincially under 
the Revenue Authorities, and it has never been systematized for the whole of India. The 
following table gives the hours at which the rainfall is measured at the 497 stations observ- 
ing and reporting rainfall to the India Meteorological Reporter, so far as it can be gather- 
ed from the information filed in the Central Office : — 


Hours when rainfall was 
measured. 

Number of Stations 
where measured. 

Measured in Provinces, 

Midnight (12 p m.) . 

5 

Bombay and Madras. 

Sunrise . , . . 

2 

Rajputana and Bombay, 

6 A.M. . 

24 

Rajputana, Bombay, Punjab, Central India, Bengal, Central Provinces, 
Berars, Plyderabad, Mysore and Burma, 

64 A.M. . 

I 

Mysore, 

7 A.M. . 

7 

Bengal, Central Provinces, Hyderabad, Mysore and Burma. 

8 A.M. . 

X 

Hyderabad. 

9 A.M. . * 

2 

Rajputana and Bombay, 

9-4 A.M. . 

I 

North-Western Provinces and Oudh. 

10 A.M. . 

12 A.M. 

26 

19 

Punjab, Rajputaha, Central India, North-Western Provinces and Oudh, 
Bengal, Assam, Central Provinces, Madras and Burma. 

Madras. 

6 A.M. & 6 P.M. . 

8 

Punjab, Rajputana, Assam and Burma. 

10 A.M. & 4 P-M, . 

9 

Rajputana, Bengal, Central Provinces, Madras and Burma. 

10 A.M, 4 & 6 P.M. . 

1 X 

Bombay, 

10 A.M. 10 P.M. . 

4 

Hyderabad and Madras. 

10 A.M, & 6 P.M. 

7 

Punjab, Rajputana, Central India, North-Western Provinces and Oudh, 
Central Provinces, Berars and Bombay. 

4 P.M. . 

16 

Punjab, Rajputana, Central India, North-Western Provinces and Oudh, 
Central Provinces, Berars and Burma. 

5 P.M. . 

4 

Rajputana, Central India and Bengal. 

6 P.M. . 

6| P.M. . 

167 

1 

Punjab, Rajputana, Central India, North-Western Provinces and Oudh, 
Bengal, Assam, Central Provinces, Berars, Bombay, Madras, and 
Burma. 

North-Western Provinces and Oudh. 

10 PM. . 

5 

Madras and Mysore. 

Different times 

I 

Punjab. 

Hours hot registered 

186 

Punjab, Rajputana, Central India, North-Western Provinces and 
Oudh, Bengal, Assam, Central Provinces, Berars, Hyderabad, Bom- 
bay, Madras, Mysore and Burma. 

Total 

497 
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A striking illustration of the difficulty of having to deal with unsystematized obser- 
vations came to my notice during the past year. Mr. Blanford some time ago took up the 
question of the influence of forests on rainfall, and found apparently very strong evidence in 
the rainfall statistics of the Central Provinces. The results of his investigations were given 
in the last Administration Report (pages 12 and 13 of the Report for 1886-87). If the 
rainfall returns of that province for the past 20 years could have been accepted as true, 
they would have established most conclusively that the extension of forests had been 
accompanied by a marked increase in the average rainfall of the forest districts, and 
that these changes stood probably in the relation of cause and effect. The conclusion, 
if fully established, would have been of great importance. Mr. Blanford, in order to 
assure himself of the value of the rainfall returns he employed in the discussion of the 
Central Provinces, wrote to the Chief Commissioner on the subject. The following is an 
extract from the reply of the Secretary to the Chief Commissioner • 

“The Chief Commissioner fears that the records of rainfall registered in the Revenue Depart- 
ment of these Provinces for years previous to 1883 cannot be accepted as altogether reliable. At 
ten of the stations for which you quote figures, the rainfall has been since 1869 registered at obser- 
vatories in the charge of the Medical Department, but the Deputy Surgeon-General is unable to 
state whether the pattern of gauge has remained unchanged in those observatories since the year 
of their transfer to his Department, though it has certainly remained unchanged since 1876. As 
regards the registration effected in the Revenue Department, it is to be remarked that previously to 
1887, the instruments which were used were either the Rurki rod and float, or the square self- 
registering gauge. In 1877 a number of Symons’ gauges were distributed, but in 1883 it was found 
that a considerable proportion of the gauges in use were of one or other of the old patterns ; and, 
moreover, that registration was frequently effected in a very careless fashion. Since that year 
(1883) matters have been on a more satisfactory footing, but the statistics which were previously 
collected would form an unsafe basis for generalization.” 

Hence one result of the unsystematic registration of the rainfall in the Central Prov- 
inces is to postpone the decision of the influence of forests on rainfall in that area for 
another twenty years. It is only one of the many cases that occur in the Meteoro- 
logical Department, and to which it is unfortunately more exposed than other Scientific 
Departments, of the worthlessness of unsystematic observation. 

Hence I proposed in my Note to the Government of India : — 

rsi . — To introduce a uniform system of rainfall registration over the whole of India,, 
and to select some definite hour, for example 8 A.M. or 10 A.M., as the hour for daily 
measurement throughout India. 

2nd. — T 0 increase the amount of rainfall information supplied to the Government of 
India, and to publish it in a more complete form than at present. The method in 

which, it was suggested, this should be done was as follows. The unit for the 

collection ■ of rainfall information should be the district. Daily rainfall observations 
are taken at the Collector s head-quarters, and at the various sub-divisional stations 
at which rain-gauges are maintained. The latter returns could be sent at the end 
of the meteorological week by post to the Collector’s office. From this informa- 
tion a deferred telegram (by the aid of the Code in use) could be prepared, which would 
give^ the daily rainfall and total rainfall of the week at the head station, the average 
district rainfa.ll for the week, and the highest and lowest total rainfall for the week in the 

district. ^ This telegram would not cost more than a rupee, and it would give very full 

information of the character of the rainfall in that district. It would give the time 
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distribution of the rainfall (as shewn by the daily rainfall at the sudder station), the aver- 
age rainfall in the district, and the range of variation in the rainfall throughout the 
district during the week. There are about 255 such divisions Collectors’ districts or 
areas corresponding to them) as shewn below : — 


No, of Districts. 

Burma ........... 29 

Bengal ........... 47 

Assam .......... .11 

Central Provinces 20 

North-Western Provinces and Oudh ...... 49 

Punjab . . . . . . . • . . , -31 

Bombay . . . . . . . . *25 

Madras ......... ■, *9 

Districts not included in the above ...... 24 


Total . 255 


If the information were received weekly in the Simla Meteorological Office, it could 
be compared with the normal averages, and the whole information published with a dis- 
cussion in a compact and simple form weekly, and if possible with a lithographed chart 
to show the most important part of the information at a glance. This report would take 
the place, or rather be the expansion of, the present weekly report. 

In November 1887 I proposed that, as an experiment, rainfall statistics for the south- 
west monsoon of 1 888 should be collected and published in the manner proposed above. 
This was sanctioned, and the experience of the first six weeks of the present monsoon 
has shewn that it is a great improvement, and it will hence probably be adopted perma- 
nently from next year. 

These are the larger changes which were sanctioned during the official year 1887-88 
and were effected either from ist January 1888 or during the current year. 


India Daily Weather Report and Chart. 

Shortly after I took over charge from Mr. Blanford 'a series of improvements were 
effected in the daily report. The size of the sheet was considerably reduced, and the whole 
matter published in a more compact form. During the previous two years the preparation 
of the report had been entrusted almost entirely to the youngest officer in the depart- 
ment. As it is that part of the work of the department which comes most frequently 
before Government and the public, and is one in which experience is especially valuable, 
the arrangements for its preparation which were in force when I took over charge were 
considered to be not altogether satisfactory by Government. It has hence been arranged 
that in future, except under very exceptional circumstances, and then only during the fair 
season, the work shall be done either by the Meteorological Reporter himself or by the First 
Assistant Meteorological Reporter, who has had a lengthened experience and training in 
such work at the London Meteorological Office. A fuller and more complete summary 
of the observations is now given in the daily report, the object of this being to 
enable any one to ascertain without reference to the columns of figures representing the 
actual observations, all the more prominent and important features and indications of the 
weather of the previous 24 hours, together with the chief inferences of the probable 
weather of the next 24 hours, so far as they can be based on the observations and on the 

B 
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experience and knowledge of the officer drawing up the report. This is of no great practical 
utility at present, except in the case of cyclonic storms, inasmuch as it is not possible to 
disseminate the knowledge quickly enough to be of value to the agriculturist whom it 
chiefly concerns. It is, however, a direction of desirable extension, and may form the com- 
mencement of an important and useful addition to the work of the department hereafter. 
While making these changes, I pointed out to Government the desirability of adding a chart 
to the daily report, as it would convey to the public for whom the report is chiefly intended 
far more quickly and intelligibly than either figures or words the more important features 
of the weather, and of the observations sent by telegram and published in full In the daily 
report. The suggestion was not only approved, but I was asked to submit proposals and 
make the necessary arrangements for its introduction as quickly as possible. 1 went down 
to Calcutta in July 1887 to purchase the lithographic presses, and to arrange for the printing 
of a sufficient supply of forms containing a blank map of India on which to print the meteo- 
rological data day by day. Colonel Waterhouse, Superintendent of the Lithographic 
Branch of the Survey of India, gave me ready and valuable assistance, and prepared a 
very neat chart and undertook to make arrangements to supply, as required, the necessary 
number of forms. It was only possible to arrange for a limited supply at first. Fifty 
copies of the daily report and chart were issued to the Government officials In Simla and 
certain selected Government officers elsewhere from the ist of September 1887 to the 
31st of March 1888. 

During the cold weather arrangements were completed for the supply of the litho- 
graphed chart forms at the rate of 250 copies per diem by Colonel Waterhouse, and the 
daily report, with a chart, was issued from the ist of April 1888 to 228 Government 
officers in all parts of India, and to a limited number of Meteorological Bureaus and au- 
thorities in Europe and America. 

The daily report and chart in Its present form will now compare not un- 
favourably with those published by the Meteorological Bureaus of England, France, Italy, 
Algeria, Austria, Germany, Australia, and the United States, which are, so far as I atn 
aware, the only States that issue daily weather reports with charts. The India charts will, 
I believe, be of unique value to meteorologists as they are the only ones which deal almost 
entirely with a tropical region. They give in a handy and easily intelligible form the 
daily changes of weather in a country which possesses the double interest of being mainly 
tropical, and of being the most striking example of the semi-annual system of meteorolo- 
gical changes known in India as the south-west and north-east monsoons. The following 
is the summary of the Distribution List as it stood on the ist of April 1888 ■ 


1, Government Officers . 

• ‘ * • • • . . 

2, Subscribers in India ........ 

3, Meteorological Societies and Departments in Europe or America 

4, Distinguished Meteorologists 

5, Filed in office for future supply or use . . , . , 

Total printed daily on April ist, 1888 . 


r 228 

. 0 

. 24 

3 

• 4 

• 259 


Storm-Warning System. 

This work has been carried out during the past year by the Meteorological Reporters 
at Calcutta and Bombay. ^ 
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Mr. Pedler’s duty at the commencement of the official year 1887-88 was to warn— 

(1) Calcutta and the River Hooghly. 

(2) Chittagong. 

/ False Point. 

(3) The Orissa Ports including ] 

I Balasore. 

\ Chandbally. 

Mr. Chambers warned the ports of — 

(1) Bombay. 

(2) Kurrachee. 

(3) Ratnagiri. 

(4) Bhavnagar, 

(5) Daman. 

(6) Karwar. 

(7) Vingorla. 

(8) Goa, 

(9) Kumta. 

During the year 1886-S7, question of including under one system the warning 
of all ports in Burma and Madras as well as the Bengal and Bombay ports was partially 
dealt with by Mr. Blanford. He drew -up and introduced a general system of signals and 

instructions for their use for the guidance of Port Officers. The Burma and Madras 
Governments acquiesced in the arrangement, and sanctioned the purchase and erection of 
the necessary apparatus for hoisting the storm signals. It was intended to assign the 
duty of warning the Madras ports on the Malabar Coast (Mangalore, Calicut, and 
Cochin) to the Bombay Reporter, and that of warning the Burma ports and the Madras 
ports on the Bay of Bengal to the Bengal Reporter. As the Burma ports were provided 
with the apparatus in the beginning of 1887, Mr. Blanford, shortly before he went on 
furlough, made the final arrangements for the commencement of the work on that coast, and 
obtained sanction for the additional telegraphic expenditure required and for the estab- 
lishment of an observatory at Tavoy. The apparatus for hoisting the storm signals 
was not ready at the Madras ports until nearly the end of the year 1887. Mr. Pedler 
warned the Port Officers of Gopalpur, Vizagapatam, Cocanada, and Masulipatam infor- 
mally during the year 1887 of the existence of all storms in the Bay likely to give bad 
weather to that part of the west coast on which they were situated. 

When I was asked, as Meteorological Reporter to the Government of Bengal in No- 
vember 1886, by the Government of India to undertake the additional work of warning the 
Burma and Madras ports, I at once accepted, but pointed out certain difficulties in the way 
of carrying out the work successfully, and suggested certain changes ! considered necessary 
to place the system on a satisfactory footing. These I was fortunately enabled to deal 
with during the past year, and to place the complete system of storm-warning for the 
Burma, Bengal and Madras coasts on what appears to be a satisfactory basis. 

The first suggestion I made was the necessity for special arrangements ensuring rapid 
and certain telegraphic communication between the Calcutta weather office and the distant 
Port Officers and Observatory Superintendents at the Burma and Madras ports during 
stormy weather. The necessity for rapid communication I pointed out is much greater in 
the case of the Calcutta than in that of the Bombay Reporter. The Bombay Reporter is 
a whole-time officer, and his most distant ports to be warned, Kurrachee and Cochin, 
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are at distances of about 550 miles and 650 miles from Bombay in a direct line. The 
Bengal Reporter is engaged during a large portion of ordinary office hours at the Presi- 
dency College, Calcutta. The most distant ports to be warned by him under the 
extended system are Moulmein, distant 750 miles, and Tuticorin, 1,200 miles in a direct 
line. The telegraphic communication between Bengal and Burma is much more uncer- 
tain than between Bombay and the other west coast ports, as large portions of the lines 
run through jungle and very thinly populated districts. These facts appeared to establish 
that the Bengal Reporter was requested by the Government of India to take up a much 
larger extension than the Bombay Reporter, and to work it under far less favourable 
conditions for success, and were the chief reasons I urged for special telegraphic arrange- 
ments.. Fortunately my remarks were emphasized by the event of the Balasore cyclone 
in May 1887. During the formation of that storm, and from May 19th, the Bengal 
Reporter received no telegram from the Diamond Island Observatory, the only one which 
under the existing system gives certain intelligence of the formation and growth of storms 
near the Andamans. Hence arose some doubt as to the exact course and the strength 
of the storm, and perhaps some slight delay in the hoisting of the signals at the Hooghly 
river stations. 

The Telegraph Department recognised the necessity for more rapid communication 
in the case of the , distant Burma and Madras ports, and agreed that ordinary urgent 
telegrams would not always be sufficiently rapid, as there might be delay in case of pressure 
of work, such for example as occurred on the Burma lines in the cold weather of 1886-87. 
After some consideration, it was agreed to give precedence to urgent weather messages 
during storms and to storm-signal telegrams between Calcutta and the Burma and Madras 
port offices and the larger and more important Burma and Madras observatories (including 
Rangoon, Bassein, Moulmein, Chittagong, Akyab, Madras, Masulipatam, Gopalpur 
Vizagapatam, and Negapatam). The number of such messages in the course of the year 
will be very small, and they will hence not interfere at all with the convenience of the 
public, whilst the concession will generally enable the Bengal Reporter to warn ports 
on the Burma and South Madras coasts some hours earlier than would otherwise be 
the case. The concession by the Telegraph Department is hence very valuable, and 
is the latest instance of its readiness to afford every aid and facility to the Meteorological 
Department in carrying out this practical and important part of its work. 

The extension of the storm-vrarning system to the Madras coast involved several diffi- 
culties which have been as yet only partly solved. According to the proposed arrangement 
it was intended that Mr. Chambers should warn the Malabar ports of Madras. Mr. Chambers 
has, however, for many years pointed out that the means at his disposal are inadequate to 
enable him to warn the Bombay ports effectively and with certainty. As it is a great mistake 
to assign inadequate means to an officer for the performance of an important duty such as 
that of warning the ports on a long line of coast of the approach of cyclonic storms, or to 
continue to entrust the duty to one who expresses periodically his opinion of the Inade- 
quacy of the means at his disposal, I went down to Bombay at the earliest opportunity 
after I took over charge of the Department {i.e., on my return from Simla to Calcutta at 
the end of October) in order to discuss the subject with Mr. Chambers, and to ascertain 
his minimum requirements for the performance of his storm-warning duties to his own 
satisfaction, and the safety of the shipping frequenting the Bombay ports. Mr. Chambers 
suggested, as absolutely essential, the extension of the number of stations reporting to 
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him by daily weather-telegrams from 1 1 to 28, and the re-arrangement and slight increase 
of his office staff, to enable him to deal witli the observations more effectively and easily 
than hitherto. His proposals were practically identical with those originally submitted 
by him to the Government of Bombay in September 1879, and involved a permanent 
yearly increase of his annual budget grant for storm-warning work from about R8,8oo 
to R23 ,ooo. 

The Port authorities at Bombay and the Bombay Government have been apparen.ly 
satisfied hitherto with the present arrangements, as no suggestion had been received up 
to the end of the official year 1887 from them, urging or indicating the necessity of 
improvements or calling attention to the insufficiency of the present system. 

Some time ago Mr. Chambers, in a letter to Mr. Blanford, expressed his opinion that 
with the arrangements then in force, the Bombay ports could be more effectively warned 
from Simla than from Bombay. Mr. Blanford consulted with Mr. Dallas as to the expedi- 
ency, but although both considered it feasible, Mr. Blanford deemed it advisable for 
certain reasons not to make the change at that time. 

In the beginning of 1887 the Finance Commission, on the score of economy, recom- 
mended the reduction of the Western India Reportership from the status of a whole-time 
to a local appointment, and thus place it on the same footing practically as the other 
Provincial Reporterships. The final decision was postponed by the Government of India 
until the end of the year 1887. I received Mr. Chambers’ proposals in November 1887, 
and as they involved a large increase of expenditure, I did not think it advisable to 
forward them for consideration at a time when economical administration was considered 
of great, if not of primary importance, more especially as I was unable to recommend 
Mr. Chambers’ scheme, however efficient it might have been when carried out under his 
direction, as an economical permanent addition to the cost and working of the Department. 
Mr. Chambers’ proposal, it may be stated, involved the transmission of two sets of twenty, 
eight identical weather telegrams to two different offices Simla and Bombay), the 

reduction and tabulation of these telegraphic observations at these two offices by two 
sets of clerks, and the critical examination of the same observations by two different scienti- 
fic officers. In other words, the whole of Mr. Chambers’ storm-warning work, so far as it 
related to the tabulation, reduction and examination of the observations, &c., is done 
daily in the Simla Office. Unless the strongest reasons could be assigned for such an 
arrangement, it can only be considered an expensive arrangement to have the same work 
done twice over in two different offices. I could find no reasons of this kind in the 
correspondence on the subjeet between Mr. Blanford and Mr. Chambers, and the latter 
officer had furnished the Government of India with a very strong reason against the ex- 
tension. The weather telegrams at Bombay had been utilised solely for the purpose of 
warning the Bombay ports, and Mr. Chambers had himself expressed the opinion that the 
work could be done as well from Simla as hitherto from Bombay, and therefore, it might 
be fairly assumed, to the satisfaction of the Port authorities and mercantile public. 

It might be argued against the Simla arrangement that it would not be safe for 
Bombay to rely for its storm warnings on an officer at so distant a station as Simla. 
Telegraphic communication might be interrupted during a storm, and the warning fail to 
reach the port. This, however, is a contingency which must be faced in all storm- 
warning systems, and to which Kurrachee and the ether west coast ports excluding 
Pombay are liable by the present arrangements, European practice is opposed to the 



system of decentralization which has prevailed hitherto more or less in the India Meteoro- 
logical Department. For example all the ports in England, Scotland and Ireland are 
warned from one central office in London, Similarly, in France, all the French ports, 
Marseilles, equally with Cherbourg and Calais, are warned from a central town — Paris, 
which is not even a sea port ; and all the sea ports of the United States, the Pacific as well as 
the Atlantic ports, are warned from Washington, The experience of many years, I may 
add, has shown that the probability of such a failure of communication between Bombay 
and Simla is very small, and that it may by special arrangements be diminished still 
further, as the Telegraph Department have shown the greatest willingness to give the 
Meteorological Department every assistance and facility for carrying out the storm- 
warning work successfully. The practice of wealthy countries like England, France and 
the United States suggests strongly the desirability of concentrating that most responsible 
and onerous work in the Central Office, unless there are special reasons for localizing 
sub-offices or provincial offices such as exist at present for Calcutta and Bengal. 

Mr. Chambers’ proposals would have doubtless made his weather-reporting and storm- 
warning arrangements more satisfactory and perfect than hitherto, but I was unable to 
Recommend them as the most economical as well as efficient arrangement for carrying out 
the west coast storm-warning work as proposed at that time by Mr. Chambers. Hence, 
until the future status of the Bombay Meteorological Reporter had been decided, it 
appeared to be undesirable to bring up the question of this large extension proposed by 
Mr. Chambers. I asked, therefore, that officer to take up the additional work of warn- 
ing Cochin, Mangalore and Calicut as part of the Bombay storm-warning system which 
was introduced in 1879, and he at once consented. The Government of India finally 
decided in March 1888 to reduce the Reportership for Western India from a whole- 
time to a Local Reportership with effect from the ist of August 1888, when the whole 
question of the storm signal service arrangements will probably demand reconsideration. 

The an-angements in force at the end of the official year 1887-88 were hence as 
follows : — 


The Bengal Reporter warned the following 
ports : — • 

{a) Bengal ports — 

Calcutta and River Hooghly. 
Chittagong. 

Orissa ports, including Pooree, False 
Point, Chandbally and Balasore. 

(^) Burma ports — 

Moulmein. 

Rangoon, 

Bassein. 

Akyab, 

(c) Madras ports — 

Bimlipatam. 

Gopalpur. 

Vizagapatam, 

Cocan ada, 

Masulipatam. 

‘ Madras, 

Negapatam, 

Tuticorin. 


The Bombay Reporter warned — 
(a) Bombay ports — 

Kurrachee. 

Bhavnagar. 

Daman. 

Bombay, 

Ratnagiri. 

Goa. 

Karwar, 

Vingorla. 

Kumta. 

(d) Madras ports — 

Cochin. 

Mangalore. 

Calicut. 
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The warning signals are hoisted at the signal stations of Bengal {i.e., at Calcutta, 
Chittagong and the Orissa ports) by the direct orders of the Meteorological Reporter of 
Bengal, and at the Bombay ports, i.e., at Kurrachee, Bhavnagar, Daman, Bombay, 
Ratnagiri, Goa, Karwar, Vingorla and Kumta, by the orders of the Meteorological 
Reporter for Western India. 

The arrangements for the Burma and Madras ports may be described as follows ; — 

The Port Officers are responsible for the hoisting of the signals, but are guided by 
the information sent by the Meteorological Reporters, who have received instructions to 
telegraph fully, at frequent intervals during stormy weather, details of the storm to the 
ports it is likely to affect, and to give every information and assistance to Port Officers to 
enable them to hoist the storm signals as soon as is advisable for the protection of the 
shipping in their ports. This will usually be sufficient to enable the Poit Officer at 
any port to hoist the storm signals so as to give ample warning to all shipping in the port, 
but if telegraphic communication between that port and the head-quarters of the Meteo- 
rological Office with which he corresponds be suspended, the Port Officer is then in- 
structed to rely upon his own judgment, and to hoist the storm signals from the indications 
of his barometer, strength of the wind, force of the sea, &c. By these arrange- 
ments any collision between the Meteorological Reporter and Port Officer is avoided, and 
each officer is assigned the duty he is best qualified to perform. To a capable officer on 
the spot — the Port Officer — is assigned the duty of hoisting the storm signals whenever 
they appear to be necessary, whilst the Reporter is instructed to advise freely and iully, 
and give him the more exact and complete information that is obtained by collecting and 
considering the observations of a large number of stations. 

The following is a copy of the arrangements actually adopted for warning the Madras 
ports, as drawn up by the Port Officer, Government Astronomer, and myself, and approved 
by the Madras Government 

I. The arrangements for the communication of information respecting the formation, growth 
and course of cyclonic storms to Port Officers, necessary for their guidance in hoisting the storm 
signals, will be carried out by the Meteorological Reporters of Bombay and Calcutta under the gene- 
ral direction of the Meteorological Reporter to the Government of India. 

The Madras ports which will be included in this storm-warning system are as follows : > 


^ —Ports on the Coromandel Coast- 


Gopalpore, 

Calingapatam. 

Bimlipatam. 

Vizagapatam. 


Cocanada. 

Masulipatam. 

Madras. 

Cuddalore. 


Porto Novo. 
Tranquebar. 
Negapatam. 
Tuticorin. 


_g— Ports on the Malabar Coast — 

Cannanore. Mangalore. 

Tellicherry. Cochin. 


Calicut, 

Beypore. 


The Meteorological Reporter to the Government of Bengal (Calcutta) will supply the information 
and work the system for those ports classed as belonging to the Coromandel Coast, and the Meteo- 
rological Reporterfor Western India (Bombay) for the Malabar Coast ports as defined above. 

2 Information respecting the first indications of bad weather in the Indian Ocean wi be sent 
bv the Bombay Reporter, and of bad weather in the Bay of Bengal by the Calcutta Meteorolog.ca 

Reporter, to the Port Officer, Madras, who will, if he deems it desirable, communicate it to any of 
the Port Officers subordinate to him. 
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3. As soon as the existence and probable course of a cyclonic storm in the Bay of Bengal or 
Indian Ocean has been ascertained by the Meteorological Reporter of Calcutta or Bombay, the Port 
Officer of each of the ports likely to be affected by the storm will be informed and warned by the Re- 
porter appointed to give such warnings to his port. The warning signal will usually be hoisted 
immediately or shortly after the receipt of this information. The Meteorological Reporter will con- 
tinue to keep the Port Officers of the warned ports acquainted with the growth, progress, course 
and other features of the storm, which will be useful as a guide to them in hoisting, when necessary, 
the danger signal. The danger signal will be hoisted as soon as the Port Officer considers it advis- 
able to warn the shipping of an approaching cyclone, in order that the masters of vessels may 
carry out the precautions or follow the directions laid down in the Port Rules of the port where they 
are lying. 

By these arrangements ..the Meteorological Reporters will transmit information and warnings 
direct to the Port Officers of Madras, Gopalpur, Bimlipatam, Vizagapatam, Cocanada, Masulipatam, 
Negapatam, Tuticorin, Mangaloie, Cochin and Calicut. At the remaining ports, Calingapatam, 

Cuddalofe, Porto Novo, Tranquebar, Cannanore, Tellichery, and Beypore, where the signals will be 
hoisted by the Port Conservators, the Port Officer, under whom they are immediately placed, will 
instruct them by urgent telegrams to hoist the warning and danger signals at the same time that they 
hoist them at their own ports. By this arrangement information respecting bad weather and direc- 
tions relating to the hoisting of storm signals will be communicated to the Port Conservator of 
Calingapatam by the Port Officer of Gopalpur, to the Port Conservators of Cuddalore, Porto Novo 
and Tranquebar by the Port Officer of Negapatam, to the Port Conservators of Cannanore and 
Tellichery by the Port Officer of Mangalore, and to the Port Conservator of Beypore by the Port 
Officer of Calicut. 

4. It should be clearly understood that the duties of the Meteorological Reporters of Bombay 
and Calcutta are confined to furnishing as definite, full, and early information as possible of the char- 
acter, position, course, probable time of approach and varying phases of cyclonic storms to the Port 
Officers of all ports to which these storms will probably cause dangerous weather and a high sea. 
The responsibility of hoisting and taking down the storm signals rests solely with the Port Officers. 
They will usually be guided mainly by the information received from the Meteorological Reporter ; 
but if that information bp insufficient or be delayed in transmission, or if telegraphic communication 
be suspended by breaks in the lines, the Port Officers will be guided by the indications of the baro- 
meter, force of the wind, state of the sea, and general aspect of the weather. 

5. A memorandum of storm prognostics will be drawn up by the India Meteorological Office, 
and a copy be sent (as well as all subsequent additions and alterations) to each Port Officer to assist 
him in deciding when to hoist the storm signals on the approach of a cyclonic storm, more especially 
in the case of failure of telegraphic communications. 

6. The storm signals to be employed are of two kinds — one for day use, and the second for 
use at night. They are as follows 

1 st , — Day signals-— 

No. L — Bad weather or warning signal — A Ball, 

No/ II. — Storm or danger signal — A Drum, 

2 nd , — Night signals— 

No. I. — Bad weather or warning signal — Three white lights arranged in a vertical line. 
No. II. — Storm or danger signal — Two white lights arranged in a vertical line. 

The Ball or three when hoisted' indicates that a cyclonic storm has formed which 

will probably advance to that part of the coast on which the port is situated, but is still at a consider- 
able distance from it. 

The Drum or two white lights when hoisted indicates that a storm of considerable magnitude is 
approaching that part of the coast on which the port is situated, and will shortly cross the coast. 

7. In order to facilitate and expedite the working of these arrangements, the Telegraph De- 
partment has granted the privilege of Precedence urgency to telegrams referring to stormy weather 
and, the hoisting of storm signals between the Meteorological Reporter of Calcutta and the Port 
Officers and Meteorological Superintendents of Cocanada, Gopalpur, Madras, Masulipatam, Nega- 
patam and Vizagapatam. The names of other officers will be added to this list as found necessary 
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for the proper working of the system. Instructions for the preparation and despatch of the tele- 
grams in proper form, in order to secure priority of transmission to ordinary urgent messages, will be 
sent by the India Meteorological Office to the various officers permitted to send them. 

8 . Copies of all telegrams despatched to Port Officers other than the Port Officer, Madras, re- 
lating to the approach of cyclonic storms, will be sent at the same time to the Port Officer, Madras, 
in order that he may be kept fully acquainted with the weather information and instructions commu- 
nicated by the Meteorological Reporter to the Port Officers subordinate to him. 

g. The Port Officer, Madras, will communicate all meteorological information received during 
storms from the Government Astronomer, Madras, to the Calcutta Meteorological Reporter for his 
information. 

10. Port Officers noting the appearance of suspicious weather before the receipt of any tele- 
gram from the Meteorological Reporter co-operating with them, should communicate the information 
without delay to that officer. 

11. All the Port Officers receiving telegrams from the Meteorological Reporters during a storm 
should send a biief statement, after the cyclone has passed away, of the telegrams received from the 
Reporter, and of the exact time when they were delivered by the telegraph offices, in order that 
the Meteorological Department may exercise an effective check over this part of the working of the 
system, and secure the necessary rapidity of telegraphic communication required for the proper 
working of the system. 


Storm Observations. 

Amongst the minor proposals I made to Government, and which are as yet under 
consideration, was one for securing satisfactory storm observations. Observers have been 
paid hitherto only for taking the regular periodic observations. They have been urged at 
various times' to take extra observations during storms, but as that work is very irksome, 
and necessitates exposure to heavy rain, strong winds, and bad weather, and does not 
entitle the observer to extra pay nor diminish his pay if it be left undone, these observ- 
ations have been systematically neglected. The observers had of course the excuse 
that these observations were not only very troublesome, but that they were really not part 
of their duty for which they were employed and paid. Mr. Blanford, some years ago, in 
order to improve the position of observers, obtained the sanction of Government to the 
grant of a number of special allowances of R5 and Rio, which were allotted annually to 
observers for prolonged good service and for accuracy of observation. But in assigning 
these allowances no regard was paid to the claims of extra observations. They were 
allotted to observers who, however accurate their ordinary work might have been, never, 
in the great majority of cases, stepped beyond the limits of the regular work of observ- 
ation. In meteorological enquiry, accuracy of observation, it would naturally appear, 
should be considered to denote accuracy of observing the most important facts and 
features of the weather, and not be restricted merely to accuracy of regular observation of 
matters which are frequently of comparatively little importance. In this respect our 
observers have signally failed. To give one or two recent examples. The Balasore 
cyclone of May 1887 passed close to Hazaribagh, The observer did not take a single 
extra observation. The cyclone of October i886 passed near the observatories of Cud- 
dapah, Belgaum and Bellary. In drawing up the report of that cyclone the only observa- 
tions available for that part of its course were the regular observations and no more. 

This aversion to recording storm observations is undoubtedly partly due to the want of 
interest taken by many of our observers in their work, which makes constant watchful 
supervision an absolute necessity. The necessity for a change in this direction has been 

C 
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strikingly shown by the experience of the hot weather of the present year. It has been 
remarkable for the occurrence of some of the roost violent hot weather storms or torna- 
does of recent years. Among them may be mentioned— 


Dacca. 

Delhi, 


Cawnpore. Serampur. 

Moradabad. Pubna. 


The first of these was exceptionally violent, and passed within a few hundred feet 
from one of our meteorological observatories. Notwithstanding this, not a single extra 
observation was taken, nor has any meteorological information been obtained which throws 
any light on its origin. No special information was received from the observer, except 
the intimation in the regular daily telegram that there had been a tornado, a statement 
which is occasionally made by our observers when a somewhat more severe thunderstorm 
or nor-wester than usual happens. A series of observations taken at brief intervals during 
the tornado at Dacca would have been of the highest interest, and might have been 
almost invaluable if they had helped to throw light upon the formation and character of 
the tornado. 

The special allowances have hence failed to arouse the intelligent interest of our 
observers in tbeir work, such as would have been shewn by the careful registration of ob- 
servations during storms. I do not think they have even secured any marked improvement 
in the regular observations, and my experience in this respect is confirmed by that of 
Messrs. Hill and Pedler. Accuracy of observation has been, and will probably in future 
be, secured and maintained chiefly by constant scrutiny of the observations, and the 
rejection of all doubtful ones. The allowances have also given rise to a considerable 
amount of heart-burning, and those who have once received them think they have estab- 
lished a claim to them for the future, and those who do not receive them, think they ouo'ht 
to have them, and are disappointed at not receiving them. They have also apparently in- 
troduced two standards for accuracy of observation — an ordinary standard for which the 
observer is entitled to full pay, and a higher and meritorious standard for accuracy in the 
same class of observations (and not for extra observations for which a special reward or 
payment might naturally be expected) rewarded by special allowances. That the special 
allowances do not act as a certain stimulus to improved and more accurate work, may 
be shown by tne fact that in several cases it has been found necessary to suspend or with- 
draw them for brief periods during the past two years. 

As they have not effected any of the objects for which they were established and 
have neither secured extra storm observations, nor improved the ordinary observations 
I proposed to Government that they should be discontinued, and the sum thus saved te 
devoted to payment for extra observations, and the principle has been accepted by the 
Government. During the year 1888, from April to December, the amount thus saved 
(R3, 000) will be allotted to paying the observers for- the extra 8 a.m. observations which 
are telegraphed daily to Simla. Next year, when these observations, if continued, will 
form part of the regular and permanent work of the department, the amount hitherto 
devoted to special allowances, vts., R3,ooo, will probably be utilized for the payment of 
observations taken during storms, sent in full to the Calcutta Office, and a brief resume 
telegraphed to Simla for the daily report. These storm telegrams, if adopted, will supply 
valuable information, and remove a serious defect from the present daily report, ot>., the 
absence of information respecting severe storms at the time of their occurrence. 
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As I have referred to the interruptions of the Diamond Island line, I may state here 
that I was informed by the Telegraph Department they were mainly due to falling trees. 
The line runs through a very narrow belt of cleared forest jungle, the belt not being wide 
enough to prevent trees in high cyclonic winds from falling down and injuring or breaking 
the line. The Court of Enquiry on the loss of the Sit J^ohn Lawrence which sunk with 
about 800 passengers on 25th May 1887 during the Balasore cyclone of 1887, recom- 
mended — 

(1) That the Diamond Island, line should be put into proper order. 

(2) lhat Port Blair should be connected telegraphically with India and weather 

telegrams be forwarded. 

The first of these proposals has been sanctioned and a sufficient width of forest has, 
I believe, been already cleared to prevent interruption in future from falling trees. 
The second proposal has been postponed on account of want of funds. 

Publications, 

The annual repoit for 188 j was taken up earlier than usual. The whole of it was 
finished by August 1887, but the printing of so large a volume of tables and numerical 
matter always requires a long time. The report was hence not ready to lay before 
Government until January 1888, This was however four months in advance of the pub- 
lication of the previous annual report. The report for 1886 appeared in the same form 
as that of previous years and discussed the chief features of the meteorology of the year 
under the same heads as before. 

The charts of the Arabian Sea prepared by Mr. Dallas from the data collected by 
the Board of Trade from ships navigating that sea during the period 1855—78 were 
published during the year in exactly the same form as the charts of the Bay of Bengal. 
This completes the most important part of the work respecting the Indian seas handed 
over to Mr. Dallas, 

Several parts of the Indian Meteorological Memoirs were issued during the year; 

The second part of Mr. Blanford’s memoir on '‘the Rainfall of India" was issued in 
October 1887. 

The third part is now complete and is being issued (May 1888). 

The fourth part is in the press, and is nearly ready and will shortly be published. 
This will complete the subject and also the third volume of the Memoirs which will contain 
the whole of Mr. Blanford’s valuable monograph on “ the Rainfall of India.” 

Part IV of Volume IV, giving a list of storms during the years 1882-86 with brief 
descriptions, similar to the list published in Part VI, Volume II, and intended as a con> 
tinuation of that list bringing information up to date, and followed by a full account of 
the three cyclones of November and December 1886 in the Bay of Bengal, was issued in 
February 1888. 

, An account of the Balasore cyclone of May 1887 was prepared as the first part of a 
new publication of the Department, called the Cyclone Memoirs, which form has been 
adopted with the sanction of the Government of India. It was issued in January 1888. 

In addition to these memoirs, the following are in preparation : — 

(r) Mr. Chambers' report of the cyclone of May and June 1881 in the Arabian Sea. 

C 2 
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(2) Hand-book of Cyclonic Storms in the Bay of Bengal, for the use of sailors, which > 

is nearly ready for the press. It may be mentioned that the greater part of 
this was ready twelve months ago, but that it was considered desirable to 
postpone its publication until the question of the permanent adoption of 8 A.M. 
as one of the hours of recording observations at all stations was settled. 

(3) Analysis of the cold-weather storms in Northern India during the period 1876- 

1888. 

The publication of an account by Mr. Chambers of a cyclone which occurred nearly 
seven years ago, seems to require some explanation. The following states briefly the 
circumstances ;•=— Mr. Blanford, when the Department was reorganized in 1875, sug- 
gested the appointment of a whole-time officer in Bombay instead of a local Re- 
porter as had been done in Calcutta, Allahabad, Madras and the Punjab. Plis first 
duties were the organization of the observatories in Western India (ie., Bombay, Berars, 
Western Rajputana, and Central India). Afterwards when this work was completed it was 
intended that he should take part and assist the Head of the Department in carrying out the 
scientific investigations of the department. Mr. Blanford suggested, some years ago, to 
Mr. Chambers that he should take up the cyclonic storms of the Arabian Sea. Their chief 
features were, in Mr. Blanford’s opinion, little known, and an investigation would probably 
result in valuable practical information for sailors, as well as throw light on their origin, 
and also probably on the general character of the south-west monsoon. The work was 
postponed for several years, as Mr. Chambers urged that his office was too small to 
undertake the extra labour of dealing with the storm observations, and that he was himself 
in other and more important scientific investigations. 

The following extracts from orders of the Government of India, dated October and 
December 1881, show fully the opinion and wishes on the question of the Government at 
that time : — 

“Some twelve months ago Mr. Chambers was requested by the Meteorological Reporter to the 
Government of India to prepare a report on past storms which have occurred in the Bombay 
residency. This he has objected to compile, partly because the duty would interfere wdth the 
private researches which he is pursuing in connection with a storm-warning system, partly on the 
p ea of insufficient office establishment, and partly through a misconception of the magnitude of the 
w'ork ; and “the special work to which Mr. Chambers has been directed to turn his attention is a 
report on past cyclonic storms, and the Government of India sees nothing in Mr. Blanford’s requisi- 
tion which is either unreasonable or incompatible with the performance of Mr. Chambers’ ordinary 
official duties.^' ^ 

In December 1885 Mr. Chambers obtained an addition of two clerks to assist him in 
his meteorological investigations. During the next year, he contributed nothing to the 
work of scientific meteorological investigation as published in the Meteorological 
Memoirs of the Department, or in the direction which Mr. Blanford thought he ought to 
work. At last, when the question of the future maintenance of the Western India 
Reportership as a whole-time or a local appointment was under consideration, the 
Revenue and Agricultural Department of the Government of India, through Mn Blanford, 
directed Mr. Chambers, in April 1887, to take up the investigation of the cyclones of 
recent years in the Arabian Sea and to submit a report before the end of the year 
1887. In accordance with this order Mr. Chambers forwarded, on the 27th December 
1887, the report on the cyclone of May i88r in the Arabian Sea. After a reference to 
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the Government of India, It was sent to press, and will be ready for issue during this 
year. 

Barometers. 


A question which has come prominently before me whilst doing the daily report work, 
has been the very doubtful and unsatisfactory character of the barometric observations 
submitted by many stations. The necessity for the greatest possible accuracy in this 
element of observation is obvious to any one who has thoroughly realized the extreme 
smallness of many of the more important barometric indications in India. The reasons 
for this have been already stated pages 4 and 5. 

Amongst the more remarkable cases of frequent or lengthened erroneous barometric 
observations which have come to my notice during the past year I may mention — 


(x) Gya. 

(2) Rawalpindi. 

(3) Thayetmyo. 


(4) Rangoon. 

{5) Moulmein. 

(6) Bangalore. 

(10) Pachpadra. 


(7) Cuddapah. 

(8) Madura. 

(9) Roorkee. 


It may be premised that when the reduced observations at any station, as published in 
the daily report, differ very considerably from those of all neighbouring stations, if they 
do not represent local stormy weather at or near that station, they are almost certainly 
erroneous. Such erroneous observations sometimes continue for weeks or even months, and 
may be due to prolonged careless and inaccurate reading of the barometer, or to 
ignorance of the proper method of reading the Instrument or indolence in not adjusting 
the instrument correctly before reading it, or to imperfections of the instrument which are 
either not noticed or are ignored by the observer, or, finally, to the inaccurate determina- 
tion of the height of the barometer above the sea-leveL The majority of the stations named 
above I visited myself, in order to ascertain whether the inferences drawn from the daily 
report work as to the character of the barometric observations of these stations were 
correct or not. 

In the case of Gya, there is some doubt about the elevation which is under investiga- 
tion. But the greater part of the discrepancy in the observations of previous years has 
undoubtedly been due to careless observations, and in part to the employment of an 
erroneous correction for the index-error of the instrument in use during the past year. 
The means based on the observations of previous years can hence not be relied on as 
accurate or useful for comparison. 

When I visited Thayetmyo, the regular observer was absent on leave, and I was 
hence unable to ascertain the error so far as it depended on the observer. The barometer 
was a good one and in satisfactory condition. Erroneous readings continued to be sub- 
mitted, and it was only after I had fined the observer on several occasions for inaccurate 
observations that the cause was ascertained. They were simply due to the Assistant 
Surgeon, who is the observer, handing over the duty of taking the observations, for which 
he was paid, to the Compounder, and the latter was careless in doing what was not his 
duty. There is of course no objection to an observer teaching any one to record the ob^ 
servations and allowing him to take them occasionally, as it has the advantage of provid- 
ing a substitute in case of illness of the observer, &c., but the observer should assure 
himself that the observations thus taken are correct. 
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A similar arj'angement between the Assistant Surgeon and Compounder was recently 
found to obtain at Rawalpindi, and explains many of the anomalous results which have 
been submitted from that station during recent years. 

The cause of the erroneous readings at Cuddapah was quite different. The baro- 
meter was a Kew-principle instrument, and extremely sluggish in its action. I took a 
long series of comparative readings on my visit to that station, and found that its error 
to the Calcutta standard in a single day varied from ‘02" to ‘09". This explained fully the 
cause of the erroneous barometric observations which had been submitted for many months 
fiom Cuddapah, and to which I had directed the attention of the Superintendent of the 
Observatory and the Meteorological Reporter, Madras ; but without obtaining any clue to 
the cause. I left one of my secondary standards there, in order that accurate observa- 
tions might be begun without the delay and risk of forwarding an instrument from Calcutta. 
In less than two months this instrument was injured so as to unfit it for further use by 
some mischievous person, and the observer and Superintendent have been unable to 
ascertain how or by whom it was broken. The barometric observations taken for some 
time at Cuddapah have been hence utterly untrustworthy, and the monthly means 
published in the annual report of little or no value. % 

At Bangalore I found that the observer (drawing R40 per mensem) was careless 
in his work, and that the barometer was a very unsatisfactory instrument. Its error, 
as determined some years ago, was ■044". When Mr. Blanford visited the observatory 
in 1886, he found the error to be *079". I took a series of 24 comparative readings 
with two secondary standards, and found the error to be -056". I did not think it 
necessary to make a longer comparison, as a barometer with a large and very variable 
error, such as that of the Bangalore barometer, is utterly useless for the exact barometric 
observation necessary in India, and should be at once rejected. As at Cuddapah, I 
left one of my^ secondary standards. The observations have been more satisfactory, 
although there is still an apparent excess in the readings reduced to sea-level, which 
may peihaps be due to the imperfections of the formula emialoyed in India for the reduc- 
tion. of barometric readings to the sea-level or to the peculiar position of Bangalore with 
respect to the neighbouring hills. 

At Madura the^ mercury in the cistern was coated with so, thick a crust of oxidized 
mercury that it was impossible to read the instrument correctly. The observer’s readings 
and mine differed by very variable amounts. The instrument was in this case also 
condemned, and another has been sent from Calcutta to replace it. 

Similarly, at the remaining stations, almost without exception, the inaccurate observ- 
ations were found to be due either to instrumental defects or to carelessness of the 
observer. Thus at Rangoon it was entirely due to the latter. The observer shirked 
his work, and deputed it to the second observer, who was only paid to assist in taking 

hourly observations on four days of the month, with the inevitable result that the observat 
tions were quite unreliable. 


At Moulmein there was some air in the tube, the presence of which the 
was unable to detect. 


observer 


At Pachpadra the errors during the latter part of the year were very large and 
^ere ascerteined by the Superintendent, after the observer’s pay had been suspended to 
e due entirely to the carelessness of the observer in not carrying out the instructions 
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contained in the Vcido Mscum, The surface of the mercury had not been adjusted to the 
fiducial point for months, and was stated to be about a quarter of an inch below its 
proper level. The barometric observations taken in 1887 at that station are hence utterly 
worthless, and the means of previous years probably unreliable. 

Roorkee the apparently erroneous observations were found after a long enquiry to 
be due to a change of barometer, the notice of which was sent to Simla, but apparently 
never reached the Simla Office. It was only by continued insistence on the inaccuracy 
of the Roorkee reduced readings by the Simla Office, and after much correspondence with 
the Reporter for the North-Western Provinces that the cause of the error was finally' 
discovered by the Calcutta Office. 

Finally, several of the Bombay stations are provided with Adie’s small mountain 
barometers which hang freely. These appear to be utterly unsuited for accurate work. 
They are difficult to adjust, and are liable to unknown errors, as the observers, in order to 
adjust them, occasionally take hold of the cistern to steady the instrument, and 
hence heat the mercury in the cistern and thus affect the readings. Mr. Chambers 
has, however, a high opinion of their accuracy, and his observers have now become 
accustomed to them. I have not therefore thought it desirable to change them, but the 
use of such instruments in my opinion makes many of the Bombay barometric observ- 
ations less satisfactory than they would be, if the observers had been originally' provided 
with really accurate instruments. 

It is hence almost certain that barometric work, especially in Southern India, is 
not as satisfactory as it ought to be, and that the preparation of the daily chart enables 
the Simla Office generally to detect large or long continued errors. It is probably quite 
up to the average of European work, but in India much greater accuracy is essential. 

Hence it is very desirable that — 

jst The same type of instrument shduld, as far as possible, be used over the whole 
of India, so that errors due to the comparison of observations taken by 
different classes of instruments should be eliminated. 

and — That the instrument should be one, the error of which is small, and not liable 
to large or sudden changes of error. 

3rd — That more frequent inspection and careful comparison of barometers as 
soon as their readings become suspicious should be made. 

4th— That any instrument the error of which has altered in a large or variable 
manner should be at once rejected. 

5th — That all observations which are primd facie probably wrong should be reject- 
ed, and if further evidence and examination confirm this judgment, the 
observer should be fined for taking inaccurate observations. 

Perhaps by attention to these points it may be possible to raise the standard of 
barometric observations over India to the highest level of accuracy. 

The question of the best form of instrument for use in our Indian observatories has 
not yet been fully considered. I hope shortly to arrange for annual or biennial meetings 
of the Reporters to consider what improvements can be effected either in instruments or 
in the work of the Department from time to time. If this suggestion bb carried out, one 
of the first questions which I propose to take up is the type of barometer best suited lor 
our Indian observatories. 
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Marine Works. 

No extension has been made in this work during the year. The following gives a 
statement of what has been done: — 

1st. — 208 logs relating to the Bay of Bengal were collected by the Calcutta Office. 

2nd. — 98 logs relating to Arabian Sea were collected by the Bombay and Calcutta 
Offices. 

In addition to this, the Hon’ble Ralph Abercrombie has taken up the question 
of the relation of the south-west monsoon to the south-east trades, and suggested the 
collection of cloud observations near the equator in the Indian Ocean. I have endeavoured 
to obtain the co-operation of seamen on this point. 

Actinometric Observations. 

The actinometric work has been continued at Mussooree during the past year under 
the general superintendence of Colonel Haig, R.E., Deputy Surveyor General, in charge. 
Trigonometrical Branch, Survey of India, These observations are chiefly taken in order 
to supply observations of a special nature for measuring the intensity of solar radiation to 
the Solar Physics Committee in England. They are forwarded in full to the Committee at 
regular intervals. No information has been received as to whether the observations are being 
utilized. It is very doubtful whether they are of any real value for the object aimed at. 
The amount of cloud is very large at Mussooree during the last seven or eight months of 
the year (or during a considerable portion of the cold weather and nearly the 
whole of the rains), whilst in the hot weather the sky and sun are frequently more or less 
obscured by dust haze. The question of the abolition or reduction of this observatory 
will probably be considered during the present year. 

The following gives an abstract of the actual amount of actinometric work performed 
at Mussooree during the year : — 


Months, 

Daily Series. 

Complete. 

Incomplete, 

April 1887 

I 

16 

May „ 

0 

2 

June „ 

0 

5 

July 

0 

0 

August ,, • 

0 

0 

September „ . 

0 

2 

October 

8 

13 

November „ 

18 

3 

December „ 

4 

14 

January 1888 

8 

2 

February . 

0 

6 

March „ 

8 

7 
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Influence of Forests on Rainfall, &c. 

In conjunction with the Forest Department, the question of the influence of forests 
on rainfall continues to form an object of enquiry. Meteorological observations have been 
taken for the past three years in the Ajmere Forests, and sanction has been granted to 
their continuance for another two years, when the whole of the observations taken during 
the five years will be discussed and utilized, to ascertain how far the growth of forest 
influences the meteorological elements of humidity, temperature, and rainfall in that part 
of India. 

A different method has been introduced in the Saharanpore Forest Division during 
the year. The object aimed at there is to ascertain the effects of fire conservancy on the 
raos of that Forest Division. Twelve representative raos between the Ganges and Jumna 
Rivers have been selected for purposes of observation by the Inspector General of Forests 
and Conservator of the School Circle, and in each Forest Chowkie a rain-gauge is 
suitably placed. Five of them are located in the forest of Sakranda, which is neither 
closed to grazing nor protected from fire. The rainfall measurements will be made by the 
forest guards, and the returns submitted to the Meteorological Department for critical 
examination. These observations will probably give a valuable series of data for 
testing the effect of different forest conditions in modifying the amount of rainfall, and 
hence also probably throw some light on the general question of the influence of afforesta- 
tion on rainfall. 

ESTAIiLISHMliNT OF EXTRA INDIAN OBSERVATORIES. 

One extension which the Department has kept steadily in view for some time is the 
establishment of observatories in the large area lying between Europe and Northern India, 
including Afghanistan, Baluchistan, Persia, Arabia and Asiatic Turkey. A number of 
observatories in these countries suitably located would, if trustworthy observations could 
be secured, enable the meteorology of India to be linked on to that of Europe. Such an 
addition would perhaps enable meteorologists to trace the further course of those storms 
which pass across Central and Southern Europe, and thence disappear in Asia. Observa- 
tories have been established, and are in full working order at Quetta in Baluchistan, Bushire 
in Persia, and Aden in Arabia, and an observatory was opened at Baghdad during the year. 
The English Meteorological Council have urged the establishment of an observatory at 
Perim, in order to provide information with regard to weather conditions and currents at 
the entrance of the Red Sea, which it wishes to embody in a series of charts it is prepar- 
ing for the use of sailors navigating that sea. The question is now before the Govern- 
ment of India. A supply of instruments has been sent to Meshed on the Perso- Afghan 
Frontier, and a valuable series of observations will probably be taken in a region of 
which little or nothing is known. Instruments have also been sent to the Medical Officer, 
Khar, in Eastern Baluchistan, at the request of the Punjab Government. 

Snowfall Reports and Forecast of the general character of the 

South-West Monsoon Rainfall. 

Mr. Blanford, some years ago, investigated the influence of heavy snowfall during the 
winter in the North-Western Himalayas and Afghan mountains upon the rainfall of the 
succeeding south-west monsoon period. He gave numerous examples which appeared to 

D 
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establish that heavy winter and spring snowfall has, during the past ten years, been usually 
followed by a retarded monsoon in Upper India, and also generally by scanty monsoon rain- 
fall in that area. The relation thus apparently established was one of considerable im- 
portance practically, as it enabled the department to a certain extent to ascertain the 
existence of conditions previous to a partial or complete failure of the rains in Upper India, 
which is one of the areas in India peculiarly liable to drought and famine, and hence to 
forecast the occurrence of drought and therefore of famine. Mr. Blanford, with this object 
in view, established a system of snowfall reports which, although confessedly imperfect* 
appear to give a fairly accurate view of the general character of the winter Himalayan 
snowfall. A resume of these has been published annually (since 1885) by Mr. Blanford, 
and the most important deductions respecting the probable character of the succeeding 
south-west monsoon rainfall stated. 

The problem of forecasting in May or June the character of the approaching south- 
west monsoon is one of great interest and of still greater practical utility. The materials at 
the disposal of the meteorologist in working out the problem are confessedly imperfect. 
The rainfall of the south-west monsoon occurs chiefly in India, Burma and the neighbouring 
area of the Indo-Chinese Peninsula, and is due to the advance of a moist current from the 
Indian Ocean to these areas. The change in India is a comparatively abrupt one. It is 
not like the hot season, in which, with certain oscillatory features, the leading conditions 
are slowly established. It is an abrupt transition marked by the rapid advance of an air 
current of different and opposite characteristics from that which it displaces. 

As I have pointed out on more than one occasion, there are probably three main causes 
which determine the intensity and area of extension of the monsoon current and the distri- 
bution of the accompanying rainfall. The first is the conditions over the sea area whence 
the lower current proceeds, and acquires the vast amount of moisture, the larger propor- 
tion of which is precipitated in India, The second is the conditions or abnormal features 
in the land areas of India, Burma, &c., towards which [the current advances, and over 
which the ascensional movement necessary for precipitation takes place in an irregular 
and diffused manner, and gives rise to the general, fairly continuous, and widely-spread 
rainfall which occurs during the greater part of the south-west monsoon period. The 
third is the existence of any abnormal features prevailing to the north of India, and more 
especially over that large and wide belt or area of entirely different conditions from those 
which prevail in India itself, 7;z>., the Himalayan mountain and snow region, which virtually 
extends over a length of 1,750 miles, and an average breadth of at least 200 miles. That 
the third cause does exercise occasionally a powerful effect has been sufficiently established 
by Mr. Blanford. That the second cause, viz.y local variations or abnormal conditions, 
chiefly indicated by persistent pressure peculiarities, does also exercise a powerful influ- 
ence in determining the distribution of the south-west monsoon rainfall, has been shewn 
more or less fully both by Mr. Blanford and myself in the annual reports and in occasional 
publications of the Meteorological Department. The first cause of variation is un- 
doubtedly quite as effective as the others, although the evidence is as yet very limited, and 
it is that for which it is most difficult to collect systematic and reliable observations. An 
attempt has been made for some time to collect data for the Bay of Bengal. No systema- 
tic effort has as yet been made at Bombay to collect observations from ships traversing 
the Arabian Sea, 
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the sea area which are effective in modifying the strength and character of the monsoon 
rainfall, the Indian Meteorologist is necessarily obliged to rely only upon his land data. 
They are confessedly imperfect, but they are all that he possesses, and until he learns 
how to use the exact data furnished by the land observatories, he will be unable to 
interpret the more uncertain indications that would be afforded by meteorologicalobserva- 
tions in the Indian Ocean, even if they could be placed early enough at his disposal to be 
utilized in forecasting the character of the south-west monsoon. 

Hence in publishing the summary of the winter snowfall and the monsoon forecast 
hitherto based chiefly upon it, I utilized both the second and third methods as fully as the 
data appeared to warrant, and based on them the following forecast in the first week of 
June 1887 : — • 

“ The chief inference of the character of the approaching monsoon deduced from the 
present and previous meteorological conditions are as follows 

(1) The general indications are favourable in North-East and North India and 
somewhat unfavourable in Southern India. 

(2) The Bay of Bengal monsoon current will probably be stronger than usual, and 
give early and abundant rainfall to Northern India, and more especially in Upper 
India. 

(3) The Bombay monsoon current will probably be retarded and perhaps be fee- 
bler than usual. It will be late in being established on the Bombay coast, and 
there is a strong probability that the rains will be more or less deficient in the 
Poona, Sholapur, Belgaum, and adjacent districts. 

(4) Indications are especially favourable to abundant rain in the Punjab and to a 
less extent in the Central Provinces, and hence it is probable that the high pres- 
sure in the Bombay coast districts will be much less influential than in 1876-77, 
and that it will not do more than slightly retard the Bombay monsoon and dimi- 
nish the rainfall in the districts above mentioned.” 

The forecast was in general agreement with the actual character of the monsoon. 
The south-west monsoon gave, on the whole, abundant rain to Northern India, and 
more especially to the Central Provinces and to the greater part of the South-East Punjab, 
East Rajputana, and the western districts of the North-Western Provinces. The rains 
held off to a certain extent in the Punjab in July, but this was not due to the absence of 
favourable conditions in the Punjab itself, but to weakness in the two currents, more 
especially the Bombay current. 

The Bombay monsoon current was weak at its commencement and was somewhat later 
than usual in being fully established on the West Coast. There was an excessive deter- 
mination of rain to the Central Provinces which received an average of 58‘46 inches from 
ist June to 30th September, or 12-22 inches more than the normal average of the period. 

There was a slight or moderate deficiency during the monsoon months of June, 
July, August and September over a portion of the Borabay-Deccan represented by Poona 
and Sholapur, but it was of no great importance, and the whole of the Deccan received 
favourable rain in October and November. 
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The following table of the monsoon rainfall of 1887 shows the general character of the 
distribution of the south-west monsoon rainfall of the past year, and it will be seen that 
the forecast was in fair accordance with it : — 




June. • 

July. 

August, 

September, 

Total June 
to September. 



Inches. 

Inches. 

Inches. 

Inches, 

Inches. 


Actual, 1887 

1*26 

5-38 

971 

2'43 

18.78 

Punjab plains . . , < 







< 

DifTerence from normal 

—0-83 

-0*97 

+4-40 

0 

+ 2*6o 


Actual, 1887 

3-66 

irg6 

15*57 

6'05 

37*24 

N.-W. Provinces and ? 







OUDH, ( 

Difference from normal 

—1*06 

4023 

+ 5’45 

-“0*35 

-t-4'27 

( 

Actual, 1887 

to 

1&66 

6*06 

1'07 

31*11 

Guzerat . . . . < 







1 

Difference from normal 

+2‘ig 

+374 

—2*31 

—4*24 

0*62 

XT T. ( 

Actual, 1887 • ♦ 

n‘S2 

7‘52 

12*79 

7 '48 

39*31 

North Behar . . . < 







1 

Difference from normal 

+ 3'oi 

--S’ 1 7 

+ I'27 

— 2-52 

“•3*41 

South Behar and Chutia [ 

Actual, 1887 

5*45 , 

11*21 

10*70 

6-37 

33*73 

Nagpur, [ 

Difference from normal 

—216 

-1*50 

—1*67 

2*14 

—7*47 

North Bengal . . ^ 

Actual, 1887 . 

23*90 

9‘i3 

13*74 

12*01 

5878 

1 

Difference from normal 

+6’69 

— 5*32 

— 0*43 

— 1*66 

— 0*72 

r 

Actual, 1887 . . 

8 ' 34 

12*34 

9*86 

8*02 

38*56 

South-West Bengal . \ 







1 

Difference from normal 

~r86 

40*39 

—3*07 

— i*ii 

—S'Gs 

^ ( 

Actual, 1887 

9-20 

23*58 

17*54 

8*14 

58*46 

Central Provinces . ^ 







1 

Difference from normal 

4-0*17 

■f 7*^2 , 

+ 5*31 

—0*38 

+ 12*22 

Konkan and Ghats . . 5 

Actual, 1887 , 

44*32 

S 7'07 

26*91 

19*00 

147*30 

1 

Difference from normal 

-hiriS 

•f 4’77 

•“ 5*97 

+0*12 ; 

+ 10*10 

( 

Actual, 1887 

4 ‘S 3 

8*28 

3*47 

4*51 

21*09 

Bombay-Deccan . . 







1 

Difference from normal 

—0*24 

42*01 

—1*24 

+0*o6 

+ 0*59 

Hyderabad . . . -5 

Actual, 1887 

5‘53 

6*62 

8*72 

6*50 

27*17 

1 

Difference from normal , 

40*31 

— 0*33 

+ i '37 

—0*26 

+ 1*09 

Ceded Districts and ^ 

Actual, 1887 . 

3*88 

3*12 

S'6o 

4-96 

1 7-56 

Mysore. ( 

. Difference from normal 

40*82 

—0*42 

+ 1*20 

+ 0*17 

+177 

Carnatic , . 

Actual, 1887 . . , . 

2*72 

1*34 

4*32 

3*85 

12-23 

1 

Difference from normal , , 

40*88 

—1*02 

40*25 

- 0*34 

—0-32 
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PART II.— DETAILS OF ADMINISTRATION. 

OBSERVATORIES. 

At the commencement of the year under report, there were 135 observatories in India 
and elsewhere, contributing original registers to the Central Office. A new observatory 
was opened during the year at Baghdad in Asiatic Turkey. The Dehra (Forest School) 
and Baroda observatories did not contribute any registers during the year. Thus, at the 
close of the year, there were 134 observatories working in connection with the depart- 
ment. These are enumerated in the following list, which also specifies the class to which 
they belong. The classes are : — 

1st C/ass, furnished with autographic instruments for pressure, temperature, humidity, 
rainfall and wind registration, either continuously or at 10 minutes’ intervals. 

2nd Class, at which hourly observations are recorded on four days in each month 
and on other days observations are either taken three times or four times during 
the day. Certain of these observatories are furnished with anemographs for 
the continuous registration of the wind. 

2rd Class, at which observations of pressure, temperature, &c., are recorded twice 
daily, vis., at 10 A.M. and 4 P.M., and measurement of rainfall is taken at 
6 P.M. Certain of these observatories are also provided with anemographs, 
and also recorded during the greater part of the year an additional set of 
observations at the local time corresponding to 6 h. 52 m. Washington time. 
These observations were transmitted to the United States for inclusion in the 
series of international or synoptic observations published by the Washington 
Weather Bureau. 

4th Class, at which observations of temperature, wind, and rainfall only are 
recorded. 


Bengal and Assam. 



Ciaas. 



Class. 



Class. 

Calcutta (Alipore) 

I St 

Chittagong 


3rd 

False Point 


3rd 

Dhubri 

2nd 

Darjeeling 

• * 

V 

Pedong 



Saugor Island 

)) 

Purneah 

* » 


Calcutta 

(Chowrin* 


Tezpur 

3rd 

Durbhunga 

• ♦ 


ghee) 

. « 

4th 

Sibsagar 

D 

Gya 



Demagiri . 

« « 

}) 

Sllchar 

i) 

Berhanapore 


)> 

Mongpoo , 

. 

f> 

Bankipore (Patna) 

D 

Burdwan 



Tura 

• 

}) 

Hazaribagh 

)> 

Jessore 


u 




Cuttack 

» 

Dacca 


}} 





North-Western 

Provinces and Oudh. 




Class. 



Class. 



Class. 

Allahabad . 

I St 

Chakrata 


3rd 

Gorakhpur « 

* « 

3rd 

Mussooree (Surveyor- 


Ranikhet . 

. ■ 

)>* 

Ghazipur 

. 

f) 

GenL^s office) . 

2nd 

Dehra (Surveyor-Gen l.^s 


Benares 

* « 

}f 

Agra . ... 

3rd 

office) 

# • 

)) 

Jhansi 

, . 

S> 

Lucknow 

n 

Bareilly 

. * 

)) 

Pithoragarh 

, 


Roorkee , 


Meerut 

. . 
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Punjab. 







Class* 



Class. 



Class. 

Lahore 

. 2nd 

Murree 

, 

3rd 

Kailang 

• 

3rd 

Mooltan 

• 3rd 

Sialkot 

• 

)i 

Delhi 

. 


Dera Ismail Khan 

• )i 

Ludhiana . 

« 

n 

Sirsa 

. 

ft 

Peshawar 

* 1 ) 

Chamba 






Rawalpindi 

• M 

Simla 


J) 






Central Provinces. 





Class. 



Class. 



Class. 

Nagpur 

. 2nd 

Hoshangabad 

• 

3rd 

Sironcha 


3rd 

Jubbulpore 

• a 

Seoni 

. 

M 

Raipur 


)f 

Pachmarhi 

. 3rd 

Khandwa . 

. 

)) 

Sambalpur , 

. 

)} 

Saugor 


Chanda 

• 

}i 






Berar, 







Class. 



Class. 



Class. 

Akola 

. 3rd 

Chikalda 

• 

3rd 

Makhla 

• 

4th 

Buldana 

• f) 

Amraoti 

• 

)} 






Central India and Rajputana, 




Class* 



Class. 



Class. 

Jeypore 

. 1st 

Indore 


3rd 

Sambhar 

• 

3rd 

Sutna . , 

■ 3rd 

Mount Abu 


)) 

Bickaneer . 

• 

)) 

Nowgong . 

• }> 

Paclipadra 

• 

)) 




Neemuch . 

* f) 

A j mere 


)i 






Bombay. 







Class, 



Class. 



Class. 

Colaba (Bombay) 

, ISt 

Jacobabad . 

• 

3rd 

Surat 


3rd 

Belgaum 

• 2nd 

Hyderabad (Sind) 

• 

}) 

Malegaon , , 


) > 

Poona 

* » 

Bhuj , 


)) 

Ratnagiri . 


n 

Deesa 

• }f 

Rajkot 


n 

Karwar 


If 

Kurrachee . 

• 

Sholapur 


)} 






Madras. 







Class. 



Class. 



Class, 

Vizagapatam 

. 2nd 

Kurnool 

• 

3rd 

Madura 


3rd 

Bellary 

* 

Cuddapah * 

• 

t) 

Calicut 


)} 

Trichinopoly 

* 

Madras 


)) 

Wellington 


if 

Gopalpur . 

■ 3rd 

Bangalore . 


)> 

Mercara . 


)> 

Cocanada , 

' )) 

Negapatam 

% 

)) 

Mangalore . 


}) 

Masulipatam 

• i) 

Salem 

• 

>} 

Rajahmundry 


) ) 

Secunderabad 

* » 

Coimbatore 


)) 

Cochin 

• 

if 



Burma. 







Class. 



Class, 



Class, 

Rangoon 

. 3rd 

Kendat 

• 

3rd 

Toungoo 

m 

3rd 

Bassein 

• }} 

Bhamo 


f} 

Moulmein . 



Diamond Island . 

* j) 

Mandalay . 



Mergui 


if 

Akyab , , 

* j) 

Thayetmyo 







Bay Islands. 


Cocos Island 

• 

Class. 

,• 3rd 1 

Port Blair . 

• 

Class. 

3rd 

Nancowry . 

Class, 

• 3rd 

Aden 

• 

Class. 

. 2 nd 

Extra Indian. 

1 Baghdad 

Class. 

3rd 

Katmandu * 

Class. 

. . 3rd 

Leh • 

. 

• i) 

Bushire , 

« • 

>> I 

Amini Divi 

(Lakha- 




Quett". 

U 0 

}} 

dives) 

• • if 



31 

Observatories in Bengal and Assam. — The Ahpore Obsermtory.—TYns obser- 
vatory serves as a general depot for the verification of instruments, as well as for observa- 
tions of an experimental character. An important part of its work is the dropping of 
two time balls at i P.M. local mean time for the port of Calcutta. It is immediately superin- 
tended by the Reporter to the Government of India, and the establishment is under the 
charge of the Chief Observer, Babu Brojo Mohun Ruckhit, B.A. The work of the 
observatory has been fully described in previous Administration Reports {vide Report for 
1886-87, iS) and need not be repeated. No change has been made in the establish- 

ment of the observatory during the past year. 

The autographic instruments consist of a Sunshine recorder, a Kew barograph and 
thermograph, a Beckley’s anemograph, an Osier’s anemometer and a Beckley’s rain- 
gauge. During the past year, with but slight exceptions, the instruments have wmrked 
well. The interruptions of the photographic records were fewer in number than last 
year and were all of short duration, rarely exceeding one or two hours. 

The trace measurements of the barograph and thermograph have been compared 
with the eye-readings of the standard barometer and the wet and dry bulbs in the same 
manner as last year. The object of the comparison was fully stated in the Administration 
Reports of 1885-86 (page 19) and 1886-87 (page 18), and need not be repeated. 
The following gives the mean differences for the past three years, and shews that they 
are almost constant ; — 


Mean difference between standard barometer and baro- 
graph during year Standard Barometer minus 

Barograph) 

1885. 

1886, 

1887. 

+'025" 

■f026'''' 

+ •027" 

Mean difference between the dry bulb in the thermometer 
shed and the dry bulb trace of the thermograph (2>v 
Thermograph minus Shed dry bulb Thermometer) 

4- -4° 

4 -5° 

4- '6° 

Ditto ditto wet bulb . • • , 


4- *5° 

4-7“ 


The Sunshine recorder has worked satisfactorily. The observations of ground tem- 
perature have been carried on as in previous years. 

The number of instruments verified at the Alipore Observatory, during the year 
ending 31st March 1888, is given below: — 


Instruments. Number. 

Barometers ............ 52 

Aneroids . . . . . . . . . . . .15 

Dry and wet bulb thermometers . . . . . . . *31 

Maximum thermometers for air temperature . . • . . . 6 

Minimum do. do, do. . ..... 21 

Do. do. for nocturnal radiation ..... 10 

Solar radiation thermometers . ....... 20 

Carried over . .155 
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Instruments. Number. 

Brought forward . 155 

Boiling point thermometers , . . • . . . . .2 

Sling do. 3 

Standard do. ......... 8 

Common do. ... ... , . .1 

Traveller’s maximum and minimum thermometers in pairs . . , i 

Rain-gauges ... . . . . . . . .2 

Measure-glasses for rain-gauges 2 

Total . 174 


The following, is a return of the instruments received and issued by the Alipore 
observatory during the past year:: — 


Instruments. 



Received. 

Issued; 

Barometers 




50 

41 

Aneroids ... 




10 

17 

Dry and wet bulb thermometers .... 




47 

31 

Maximum thermometers for air temperature 




5 

8 

Minimum do, do. do, , . 




42 

32 

Do. do. for nocturnal radiation . 




12 

15 

Solar radiation thermometers . - . . 

i 



24 

4 

Standard do. .... 

• 



25 

2 


Common do. ... 

Boiling point do. 

Sling do. • • , . 

Traveller’s maximum and minimum thermometers, 
Rain-gauges , . . • . 

Measure-glasses for rain-gauges , 


in pairs 


Total 


1 

2 

I 

1 

2 
2 


3 

1 

2 
2 


224 


161 


The time signals have worked satisfactorily throughout the year. The two time balls 
at the Semaphore Tower and on the roof of the Port Commissioners’ Office were dropped 
on all dayS) Sundays and Flolidays inclusive. On the days detailed in the undermentioned 
list, one time ball only gave signal, the other having either failed altogether or dropped in- 
accurately or was under repair: — 


Dates of failure or repair. 


Cause of failure. 


26th April 1887 
27th }) }) * • ♦ 

From 8th April to 9th May 1887 
From 26th May to 5th June 1887 

17th August 1887 
4th .November 1887 


Time Ball at the Port Commissioners’ Office failed. 

Ditto ditto ditto ditto. 

Oitto ditto ditto under repair. 

Ditto on the Semaphore Tower, Fort William, under 
repair. 

Time Ball at the Port Commissioners’ Office failed. 

Ditto on the Semaphore Tower, Fort William, 
. dropped late. 


Other Observatories in Bengal and Assam.— A list of the observatories 
reporting to the office of the Imperial Government has been given at page 29. 
Calcutta (Alipore), Calcutta (Chowringhee), Mongpoo and Pedong are immediately under 
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the Imperial Office, the remainder under the Meteorological Reporter to the Government 
of Bengal 

The following extracts from the Administration Report of the Bengal Reporter de- 
scribe the condition and working of the observatories under his charge : — 

^^The number of observatories in Bengal and Assam from which returns were received in ray 
office during 1887-88 was 52^ arranged as follows: — ■ 

1 first class. 2 i third class. 

2 second class. 28 provincial third class. 

This last figure includes Pooree, which was started on loth August 1887, and which furnished 
complete observations by telegraph from the 23rd March 1888 for the storm signal service, and also 
Tavoy, which commenced work on the 20th March 1888. 

^‘Inspection of observatories. — The following stations were inspected during the year: — • 

By Mr. Eliot, Officiating Meteorological Reporter to the Government of India— 

Gya. I Chupra. | Chittagong. | Akyab. 

By myself — 

Burdwan. Durbhunga, Motiharee. Dhubri. 

• Ranecgunge. Bankipore, Arrah. Kishnaghur. 

Jalpaiguri. Darjeeling. 

By my Head Clerk — ■ 

Nya Dooraka. Bankoora. Dacca. Furreedpore. 

Raiieegunge. Purneab. Burrlsal. Rangoon. 

Bbagalpur. Malclah. Noakholly. Bassein. 

Burdwan. Midnapore. Comillah. Moulmein 

Berhampore. Jessore. Mymensingh. Tavoy. 

‘^Dhubri was Inspected on the 21st March 1.888. One of the main objects of the inspection 
was to arrange for certain extra work to be carried out at that observatory. The condition of the 
observatory was fairly good. The velocity part of the anemograph was working very freely, the 
cups revolving with very light winds. The direction part of the instrument was found to work rather 
heavily, and the actual wind direction of the vane corresponded to the reverse on the dial. The 
hourly observations, which had hitherto been taken at Dhubri on only four days in the month have 
been now replaced by hourly observations taken, since xst April 1888, on three days during each week, 
and they will be so continued for one year to make up the complete hourly records of Dhubri, and 
to enable the average values of that station to be deduced with accuracy. The station will, at the 
conclusion of the year 1888-89, be reduced to third class, with only one observer on the usual 
allowance. 

‘‘SauGOR Island was not Inspected during the year. Mr. Peters, Telegraph Master, continued 
to be the observer during the whole year, and has furnished very satisfactory returns. The anemo- 
graph also worked well, except. that the wind-fans became defective and had to be temporarily 
replaced by fresh ones from a new anemograph lying in the Imperial Office. A new pair of fans is 
being made to replace the defective fans permanently. The thermometer shed has been repaired. 

‘‘Akyab was visited by Mr. Eliot, Officiating Meteorological Reporter to the Government of 
India, to decide the question of removing the observatory to a better site, which w^s necessitated by 
the erection of a new Telegraph Office building in close proximity to the shed. He states : — 

‘ No very satistactory site near the Telegraph Office could be found, but as it is very desirable to 
retain the observatory at the Telegraph Office, a new position about as far from the new Telegraph 
Office as the observatory was from the old office was chosen. The anemometer will be continued at 
the same site, and the staging for that instrument and the wind-vane will be increased to a height of 
about 36 feet above ground.’ 

“ Bankipore was found to be in good order, except that the wind-vane and the anemometer 
were badly in want of oil, and the anemometer decidedly dirty, 

“ Chittagong was visited by Mr. Eliot on the 26th November 1887. He found the instruments 
in satisfactory condition, except the anemometer, which was very dirty, and in a position where it was 
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hardly possible to get at It easily to clean it. This has since been altered and the instrument 
thoroughly cleaned. 

Darjeeling was visited by myself on the 28th, 29th and 31st March 1888 to start the new 
anemograph in a satisfactory manner. It was found that the new Beckley's anemograph (sent on the 
1st August 1887 for use at this observatory) had been erected in a very satisfactoiy manner, and the 
anemograph house thoroughly repaired. The clock on inspection was found to be working rather slowly 
and was liable to stop. The latter defect was put right, but the former will take patience to remedy 
and to make the clock keep exact time. The wind direction part of the instrument was not 
recording correctly. This was set right. The instrument is now in excellent order. The wind velo- 
city portion of the apparatus is working freely, and the wind direction portion also moves with a 
slight shift of wind. The traces on the paper are excellent and the instrument should now give very 
valuable results. The lightning conductor on the anemograph house appears to be in good order. 

PURNEAH was inspected by my head clerk on the i8th and 19th December 1887. He reports : — * 

'There was no one to take the idhours^ observations of the barometer on the i8th. The readings 
af the rest of the instruments were taken by the Jail warder, and not by the observer, in my presence. 
I found he could not read them to decimals of a degree. The barometer was in order. The anemo- 
meter and wind-vane had been shifted to the south-west corner of the jail and were in an unsatisfac- 
tory condition and were put right. The rest of the instruments were in good order. It was ascer- 
tained that the observer has been in the habit of delegating his duty of recording the readings of the 
instruments to the Jail Jemadar who could only be expected to do the work in an imperfect manner,' 
The explanation furnished by the observer for having thus personally neglected to take the observa- 
tions on the 1 8th December not having proved to be satisfactory, he wms fined half a month's 
allowance. 

"Tezpur is the worst kept station in Bengal and Assam. Although the observer has had 
the benefit of an inspection of the observatory by Mr. Dallas in August 1886, the results of the 
reduction of the readings reported throw great doubts upon their correctness generally. The baro- 
metric pressures of Tezpur for the months of January to May 1887, reduced to sea-level, vary to 
such a very large extent, from the corresponding pressure values at Sibsagar and Dhubri, as to show 
‘that the observations were incorrectly taken. The wet bulb readings for September and October 
1887 had to be rejected as utterly worthless. The observer was warned, and his allowance was 
suspended from January 1888 till satisfactory readings are received. 

"Berhampore, Burdwan, JessORE, Durbhunga, Dacca and Gya were all found on inspec- 
tion to be in excellent order. ^ 

"Of the observatories that were not inspected during the year, Silchar, Sibsagar, Hazaribagh, 
False Point, Gopalpur and Cocanada have worked satisfactorily and sent in accurate returns. 

The Cuttack observatory has improved considerably during the past year, 

" Provincial observatories— T he observatories established for the system of the daily pro- 
vincial reports in Bengal are the following;— ^ 


Balasore. 

Midnapore. 

Raneegunge. 

Noakholly, 

Burrisal. 

Serajgunj, 


Comillah. 

Bankoora, 

Furreedpore. 

Jalpaiguri. 

Mymensingh. 

Bhagalpur, 

Rampore Bauleah. 

Chupra. 

Dinaegpore, 

Motiharee. 

Rungpore. 

Buxar, 

Bogra. 1 

Maldah. 


Arrah. 

Kishnaghur, 

Dehree, 

Nya Doomka. 

Ranchee. 

Chybassa, 


“They do noHurnish returns to the India Meteorological Office at all, and the observations 
teken at these stations (at lo A.M.) are utilized solely for the information of the Government of 
Bengal and its district officers. 

“ observatories of this class have been athorized to report daily (from ist April 1888) 

the 8 A.M^ observations for the Bay of Bengal weather report. They are Baffisore, Burrisll, Midna- 
pore and the recently started observatories ofPooree and Tavoy, With the exception of Pooree 
and Tavoy, these stations, and the remainder of the provincial observatories having direct teleeraohic 
communication with Calcutta, submit 10 A.M. observations during the south-west monsoon period by 
means of telegrams for the Bengal provincial daily weather report, and during the wintl months 
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by means of post-card daily. These observations, as well as those sent in from the other stations, are 
carefully scrutinized and generally charted, and any palpable or gross errors in the observations are, 
by this means, at once detected and the defaulting observers fined. 

*^The observer at Rungpore was thus fined six times during the year ; those at Balasore, Jalpaguri 
and Mymensingh five times; at Furreedpore four times, at Burrisal, Midnapore, Motiharee and 
Ranchee three times, and at Comillah, Noakholly, Rampore Bauleah and Raneegunge twice. 

^^The best kept observatories, or those which have furnished correct and regular returns through- 
out the year, and the observers at which have not been subjected to any fine, are Arrah, Buxar, 
Kishnaghur, Bogra, Chybassa and Chupra. This is creditable both to the observers and to the 
Superintendents in charge. 

The provincial observatories inspected were — 

Arrah. Chupra. Kishnaghur. 

Bankoora. Comillah, Maldah. 

Bhagalpur. Furreedpore. Midnapore. 

Burrisal. Jalpaiguri. Motiharee, 

Tavoy. 

or 17 out of 28 stations have been visited during the year, 

‘‘Of these, Arrah, Burrisal, Chupra, Bhagalpur, Comillah, Furreedpore, Kishnaghur, Motiharee, 
Mymensingh, Noakholly, Raneegunge were all found to be in good working order, 

“Jalpaiguri was in a very unsatisfactory condition, and the observer not competent for 
his duties. The observatory has since been removed to the compound of the Post Office, and 
placed under the Postmaster. ^ 

“ At Maldah the barometer and anemometer were both out of order, and the condition 
of the observatory very unsatisfactory. The observer has been repeatedly fined, but with little 
effect 

“ Midnapore was visited by my head clerk on the 22nd May 1887. The observer was punctual 
in attendance, and all the instruments except the barometer were in fair working order, The 

barometer was changed and the observer's defective method of reading the instrument corrected. 
The Roorkee pattern wind-vane was also out of order; the cardinal points were not fixed, but were 
found to rotate through a certain angle in their position, 

“ Nya Doomka, — The observer took the observations quickly and correctly, but generally speak- 
ing the observatory was not well kept up. The wet bulb thermometer was not properly covered with 
muslin. This accounts for the small difference (i to 3 degrees) between the readings of the dry and 
wet bulb thermometers latterly. The anemometer was sadly in want of oil. It was hence working 
heavily, and with considerable friction, 

“Tavoy, Head-quarter station of Tenasserim, Burma. This observatory was started in March 
1888 by my head clerk. The observatory is in the circuit-house compound which has been partly 
cleared of trees to give a suitable position for the shed. If is therefore in an open place, free from 
the influence of any building or trees near it. The shed has been very substantially built of wooden 
posts on the standard plan, but thatched with dhanee leaves, as straw thatching is not known, and 
with pallisading enclosure and a gateway, which affords complete safety to the instruments in the 
shed. The wind-vane and the anemometer have been set up on the top of the Deputy Commis- 
sioner's court-house, which is a two-storied wooden building. It is the highest accessible point where 
the instruments could be exposed. A wooden step ladder has been provided from the District Super- 
intendent of Police^s office room to the instruments which have been fixed very strongly by means of 
iron bolts and nuts. The barometer has been suspended in good light in the signal room of the 
Telegraph Office, which is also a two-storied wooden building quite close to the court-house and the 
thermometer shed. The rain-gauge is placed near the shed, and far off from the influence of any 
trees. The exposure of the several instruments is as good as possible under the conditions of Tavoy. 
But the wind observations from the position and nature of the station cannot be very accurate or 
indicative of the actual wind direction and force on the sea-face. The Telegraph Master, who is 
quick and intelligent, has been thoroughly trained for the duties of observer, and the observatory 
began to telegraph full observations from the 20th March 1888. 

“ Anemographs . — The self-recording anemographs have been at work as hitherto at the stations of 
Dhubri, Hazaribagh, Cuttack, Chittagong, Saugor Island and Darjeeling, At the first three stations 
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Mymensingh. 
Noakholly. 
Nya Doomka. 
Raneegunge. 
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Cassella pattern instruments are still in use, and at the fourth, fifth and sixth Beckley's instruments. 
The records from Hazaribagh are fairly complete, but those of Cuttack are very imperfect. The 
embossed arrows showing the wind direction were very indistinct on several days, and some of the 
records had to be rejected on this account. The anemograph at Chittagong worked very well during 
the year except from October 23rd at 8 P.M., up to the 25th at 9 A.M., when the instrument was 
being cleaned. At Darjeeling the old Beckley’s anemograph ceased to work from September 1887, 
the bed plate having become warped, rendering the instrument useless, as the registering part 
ceased to act. A new Beckley’s anemograph of larger pattern was supplied and was put up in posi- 
tion by the Public Works Department in a satisfactory manner. It began to work from 27th 
March, but the first workable and complete traces of the instrument date from 5th April 1888.” 

Observatories in the North-Western Provinces and Oudh.— A list of 
the observatories has been given at page 29. Mussooree is immediately under the Im- 
perial Office, and the remainder under the Metorological Reporter to the Government of 
the North-Western Provinces and Oudh. 

The work of the first class observatory at Allahabad was fully described in last year’s 
Administration Report, and is not repeated, as no change was made during the year. The 
new observatory buildings accommodate the Meteorological Reporter’s Office, as well as 
the observatory establishment. 

The following extracts from Mr. Hill’s Administration Report for the past year give 
the most important facts respecting the working and inspection of the observatories in the 
North-Western Provinces and Oudh during the year : — 

“JeYPORE. — This observatory, maintained at the cost of the Maharajah of Jeypore, was under the 
superintendence of Dr. Hendley for the whole twelve months. It continued to work in its usual 
efficient manner. The Superintendent has publi.shed a report in which it is stated that in addition to 
the regular observations of the ordinary instruments made four times daily, and also every hour on 
four days each month, a nearly continuous record is furnished by a Van Rysselberghe meteorograph, 
and an Osier anemometer. There is also at this station an autographic record of sunshine, and there 
are records kept of earth temperatures at various depths down to 40 feet, as well as of cloud move- 
ments as shown by the nephescope. Dr. Hendley’s report also shows that useful records of rainfall 
and temperature are now made at numerous dispensaries scattered all over the Jeypore territory. 

“Allahabad Observatory. — The self-recording meteorograph of the Allahabad observatory, 
which was sent to the maker for repairs at the beginning of the year, was only returned a short time 
ago, and has not yet been set up again. Throughout the year the usual observations were made by eye 
four times each day, and hourly observations of temperature, humidity, cloud, rain, wind-direction 
and velocity were made twice a week. The experience of the twelve months shows that hourly 
observations of all the meteorological elements usually observed might be carried on continuously at 
less cost than an autographic record can be obtained by the Van Rysselberghe apparatus. The 
results would also be probably more exact, and the tabulations and reductions could be effected by 
the observers from day to day. The introduction of costly autographic instruments of delicate and 
complicated construction into this country of cheap clerical labour seems, therefore, to be a matter 
of doubtful expediency. The Tower observations of temperature and humidity mentioned in last 
year’s report are still continued, and a part of the saving accruing from the disuse of the 
meteorograph has been devoted to carrying out similar observations at two greater heights on the 
Muir College Tower. 

“The Sunshine recorder worked continuously, with the exception of two days in June. 

“ Earth temperature observations at various depths down to nine feet were made as in the 
previous year, and transmitted every month to the Calcutta Office for publication in the annual 
meteorological report. The movements of the upper clouds were also noted when such clouds 
were visible. 

“ Third class observatories .— remaining observatories, which now all rank in the third class 

that is to say, at which, as a rule, only two regular sets of observations are taken daily, continued 

to work as usual, though in some respects their working was less satisfactory than in former years, 
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] hose at Lucknow, Bareilly, Ranlkhet and Pithoragarh were inspected by 'me in the summer 
vacation; those at Sutna and Benares in August and September respectively,- and those at Jhansi 
and Nowgong in the Christmas vacation. Mr. Eliot also inspected the observatories at Sambhar 
and Ajmere, Of the nineteen observatories reporting to my office, therefore, only sixywere unvisited 
by an officer of the Meteorological Department during the year; vib ., those at Chakrata, Dehra, 
Meerut, Agra, Gorakhpur and Ghazipur ; and of these six the three at Dehra, Meerut and Ghazipur 
are voluntary or independent institutions. 

‘‘At the time of inspection the observatory buildings, instruments, books and papers were, 
as a rule, found in good order, and most of the observers appeared to be efficient, attentive and 
punctual. 

“At Jhansi, the instruments were moved with the dispensary on the 14th June to a temporary 
location at the Rani’s Gardens in the city, where the exposure of the thermometers and rain-gauge 
is not as good as could be desired, but no better site was at the time available. In setting up the 
wind-vane on the roof of the palace, a mistake of two points was made in orientation, and this 
continued until the time of my visit in December. I found also that the nominal observer was not 
in practice the actual observer, and that he could not read the barometer correctly. On my 
representing this to the Superintendent, Compounder Ashraf Ali, who had been actually taking the 
observations for some time^ was appointed as regular observer. 

“At Ranikhet, the thermometer shed was found in bad repair, but that has since been remedied. 
The anemometer was worn out and had to be replaced by a new instrument. The observer, Jewa 
Nand, for a long time sent in returns in which the readings of the nocturnal radiation thermometer 
were absurdly low, the instrument being evidently out of order, and for this his special good-service 
allowance of Rs. 10 per month w^as stopped from September to the end of Maixh. 

“The observer at Bareilly, Sunder Lai, was dismissed in December for the insolent manner in 
which he protested against the infliction of a fine for sending in erroneous readings of the 
mimimum thermometer. The instrument had got broken by some accident, and, in consequence of the 
loss of some of the spirit, its readings were erroneous to the extent of upwards of 20° for upwards 
of a month. But the observer never noticed the error nor reported it. Small lines were inflicted on 
the observers at Gorakhpur, Chakrata and Ajmere,” 

Observatories in the Punjab. — The observatories in this province are the same 
in number and position as in the previous year, and are enumerated on page 30. Chamba 
and Kailang are immediately under the Imperial OlBce and the remainder under the Mete- 
orological Reporter for the Punjab. 

The following extracts from the Administration Report of the Punjab Reporter give 
briefly the chief facts of the condition and working of these observatories. 

“ At Lahore the Superintendentship of the observatory has changed hands, Mr. J. C. Oman having 
proceeded on long furlough. He was succeeded by Dr. Dickson, Superintendent of the Central Jail, 
who carried on the duties from nth April 1887 till the close of the official year. 

“ Observations of the sun and grass radiation thermometers have been discontinued from ist 
January i888 at all the Punjab Nations, except Rawalpindi, Murree, Lahore and Simla. 

“The synoptic observations undertaken at Lahore for the United States. Government have also 
been discontinued. 

“The following observatories were inspected during the year: — 

Simla. 

Delhi. 

Sirsa, 

The first five stations were inspected by Babu Jaspat Rdi, Head Clerk and Chief Observer at the 
Lahore Observatory, the last four by myself. 

“ Of Mooltan there is little or nothing to say. Dera Ismail Khan, as on the occasion of my own 
visit in the previous cold weather, was not in a satisfactory condition . The instruments again showed 
that proper care and attention were not given to them. Peshdwar at the time of inspection was,, as it 
has always been found, in exceedingly good order.' . Large buildings are, boTvever, being erected in 


Mooltan. 

Dera Ismail Khan. 
Peshdwar. 


Rawalpindi. 

Si^lkot, 

Lahore. 
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the neighbourhood of the observatory ; — changes which may perhaps seriously aflfect the temperature 
and wind observations. 

“At Rawalpindi the barometer was out of order, and since the visit of the Inspector this instru- 
ment has been replaced by another sent from Calcutta. The pressure observations from this station 
have long been peculiar, but whether this result is due to defective instruments, as was the case at the 
time of inspection, or to other causes, has not been ascertained. 

“ At Sidlkot and Lahore the condition of the observatories was quite satisfactory. 

“ At Simla there has been no change in the site of the observatory. The shed is on the southern 
slope of a hill, and is exposed to a large amount of radiation from surrounding objects, walls, &c. 
hence the temperature observations and means are higher than would be anticipated. Also, owing to 
the unfavourable position of the observatory, it is not possible to expose an anemometer under any- 
thing approaching favourable conditions, so that no estimate of the wind force is received from that 
station. 

“ At Delhi and Sirsa there has been no change with respect to the observatories. 

“ At the request of Dr. Alcock and the Deputy Commissioner of the Derajdt Division, meteorolo- 
gical instruments have been sent to the Trans-Indus stations of Khar, Rukni and Kingri. Returns 
from these stations have not yet been received, but it is hoped that these frontier observations will 
help to throw light on the obscure problem of the formation and advance of the cold-weather storms 
on which the agriculture of the Punjab so much depends. 

“ At Lahore, ^ two of the self-registering instruments, ot>., the rain-gauge and the sun thermometer, 
are now in position, and both are working satisfactorily. The other instruments have been received 
in Calcutta and are about to be forwarded to Lahore. The work of setting up these Instruments 
has devolved on the Superintendent of the observatory. Dr. W. P. Dickson, and it is due to his care 
that satisfactory results have already been obtained. The exposure of the dry and wet bulb thermo- 
meters will require some structural alterations in the observatory building, but I hope these will be 
carried out at small cost, and when completed the Lahore observatory will be raised to the first class 
and continuous records of all the meteorological elements will be registered there. In consultation 
with Mr. Hilton, Executive Engineer, general details of the anemometer tower have been decided 
on, and the work will shortly be commenced. 

"The inspections carried out byBdbuJaspat Rdi were very carefully performed, and his notes on 
the condition of the observatories and instruments show that he has carried out this duty in a thorough 
and pains-taking manner.^^ 


Observatories in the Central PROvmcES.—The observatories, enumerated 
on page 30, remained the same as in 1886-87, but that at Sironcha, which had been closed 
from the 8th November 1886, was, on the return of the observer from leave, re-opened 

on the 8th April ,887. The observatory at Pachmarhi was reduced from the 2nd 0 the 
3rd class from 15th May 1887. 


All these send their registers to the Imperial Office, 

During the year the Sanitary Commissioner inspected the 
following stations 


observatories 


at the 


Nagpur. 

Pachmarhi. 

Jubbulpore. 


Seoni. 

Khandwa. 

Raipur. 


Hoshangabad. 

Sambalpur. 

Saugor, 


The following brief extracts 
Commissioner : — 


are taken from the inspection report of the Sanitary 
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“JUBBULPOKE was inspected on 31st August. The shed was in good repair. The instruments 
were in good order and well kept. The w'ind-vane and anemometer are somewhat sheltered 
by trees. 

HoshanGABAD was visited on 4th October. The shed was somewhat out of repair. The instru- 
ments were all in good order. The observer can read the instruments correctly but is reported 
to be lazy. 

Pachmarhi was reduced from a second class to a third class observatory from 15th May. This 
chanp was necessitated by the gross carelessness and inaccuracy of the first observer who was 
dismissed on the reduction of the observatory, and the second observer appointed to be permanent 
observer. The shed was found to be in good repair. The barometer is placed in the Record-room 
of the Kutcherry, to which there is general access and is hence liable to interference and injury. 
The anemometer was not rigidly fixed, and hence vibrated very much in high winds. 

^^Seoni, Raipur and Sambalpur were found to be in efficient working order, and the instru- 
ments clean and in satisfactory condition. 

'^The observatories at Chanda and Sironcha were not inspected during the year. The observa- 
tions submitted, with the exception of the barometric readings at Chanda, harmonized with those of 
neighbouring stations and hence were satisfactory.*'' 

Nagpur was inspected by myself in February 1888. The situation of the observatory 
and exposure of the instruments are satisfactory. The barometer is in good working 
order. A series of comparative readings with a secondary standard extending over 
two days showed that the index error of the instrument was ■—-■014" and not — 'oof' 
which was its amount when issued In January 1877 from Calcutta. The thermometers 
were all in good order. The anemograph was well exposed and in good working order. 

Observatories in Berar. — These are five in number, and are enumerated on 
page 30. One of them, Makhla, a 4th class observatory established and carried on by 
the Forest Department, sends its registers direct to the Imperial Office, and the remaining 
four are under the Sanitary Commissioner, but send in their registers to the Meteoroloffi- 
cal Reporter for Western India. 

Akola was inspected by myself in February 1888. The shed was in excellent repair. 
The thermometers were in good order and very clean, and the anemometer well exposed 
and in good condition. The observer is very neat in all his arrangements and ranks 
amongst the best of our observers. 

The remaining observatories were not inspected during the year. The office com- 
parison of the observations taken at these stations during the year shewed that they 
were satisfactory, and probably accurate. 

Observatories in Central India and Rajputana.— These are the same as 
in previous years, and are enumerated on page 30. The Maharajah’s observatory at Jey- 
pore, which is a first-class observatory, sends its registers to the Meteorological Reporter 
to the Government of the North-Western Provinces and Oudh. A brief description of 
the w'ork done at that observatory, taken from Mr. Hill’s report, iS given on page 36. 
Of the remaining observatories, Nowgong, Sutna, Ajmere and Sambhar are under 
the Meteorological Reporter for the North-Western Provinces and Oudh, and Neemuch 
Indore, Mount Abu and Bickaneer under the Meteorological Reporter for Western India. 
Pachpadra sends its registers direct to the Imperial Office. 

The observatory at Mount Abu was inspected by Mr. Chambers, Meteorological 
Reporter for Western India, in March 1887; Sutna by Mr. Hill, Meteorological Re- 
porter to the Government of North-Western Provinces and Oudh, in August 1887, and 
Ajmere and Sambhar by myself in October 1887. 
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The Neemuch Observatory has been in a very unsatisfactory condition during the 
past year. The observer is ignorant and careless, and has made a very large number of 
mistakes in his observations during the year. As it is apparently hopeless to expect trust- 
worthy observations from the present observer, It will probably be necessary shortly to 
remove the observatory, and place it on a different footing. 

The Sutna Observatory was at the time of Mr, HllPs visit in a very efficient state. 

The Ajmere Observatory has improved slightly during the past year, and was in very 
fair condition at the time of my visit. The instruments were clean and in good order. 
The observer appears to be attentive, but is by no means intelligent, and makes occasional 
stupid mistakes which render his work less trustworthy than it ought to be. 

The observatories at Nowgong, Indore, Pachpadra and Bickaneer have not been 
inspected during the past year. 

The barometric observations at Pachpadra during the past year, as stated In page 22, 
were utterly worthless. The Sambhar and Abu observations were on the whole satis- 
factory. 

Observatories in Bombay, — These, excepting the Colaba Observatory, are all 
under the Meteorological Reporter for Western India and are enumerated on page 30. 

The condition and working of these observatories during the past year is fully shown 
by the following extracts from the Administration Report of the Meteorological Reporter 
for Western India : — 

“No new observatories have been established, but a new and complete set of instruments 
has been issued to the Zanzibar Observatory. Observations ceased to be recorded there in January 
1885, in consequence of the death of Dr. Williams, the Agency Surgeon, but there is now a pros- 
pect of the work being resumed under Dr. Charles worth, the newly appointed Agency Surgeon. 
Dr. Charlesworth had already recommenced the observations in December last, but they have since 
been interrupted by the sale of the building in which the meteorological instruments had been 
placed, and cannot be resumed until another suitable place has been found for them. No observa- 
tions have been received during the past year from Mr. K. M. Joglekor, Head Master of the Sirdar’s 
High School, Baroda, who, under the sanction of Government, was furnished with a complete set of 
instruments in 1883. * * * 

Anemographs— liht large Beckley’s anemograph at Deesa has been kept in continuous 
operation throughout the year, except on one day, when the observer forgot to lower the pencil on 
the paper. The similar instrument at Belgaum has produced continuous traces, except on three 
days, on one of which the clock stopped, and on two of which the trace was obliterated by excessive 
dampness of the atmosphere. The embossing anemometer at Poona has worked continuously 
except for a few hours on each of two days, when tjie instrument was being cleaned and re-adjusted. 
This instrument is now much wmrn and fails to record the wind arrows in a satisfactory manner. 
The similar instrument at Ratnagiri has failed to produce records on 17 days, on live of which the 
clock was out of order and on twelve of which the strip of paper on which the record is received 
was spoiled, chiefly by wet weather. * * * 

“Observations. — The observations recorded throughout the year at Akola, Belgaum, Jacoba- 
bad, Buldana, Chikalda, Indore, Deesa, Bhuj, Mount Abu, Karachi, Sholapur, Ratnagiri, Malegaon, 
Karwar and Poona are, I believe, thoroughly trustworthy. At Neemuch the anemometer w^as out 
of action and under repair for about three months. No barometric observations were recorded at 
that station in September and October, because the instrument became deranged, and two others 
forwarded to supply its place were put out of order either during transit or after arrival at the station 
At Amraoti the barometric observations were untrustworthy from about the 26th April to the 29th 
May, during which time the work had been entrusted to an incompetent man in the absence of the 
regular observer on leave. At Hyderabad the anemometer was out of order from the nth July to 
the 23rd August, and most of the barometric observations during September had to be rejected as 



4 


untrustworthy owing to carelessness or neglect of the observer. At Calicut, also, the barometric 
readings from the 2ist December to the gth January were untrustworthy and were rejected owing to 
the same cause. In these cases the observers were punished for their neglect and they afterwards 
improved. At Surat, the barometric observations were unreliable during the greater part of January 
partly because the observer was absent on sick leave, and his substitute had no experien.ee, and 
partly from a defect in a new instrument which misled the observer. * * >i« 

^‘Inspection of Observatories. — During the year I have inspected the observatories at 
Sholapur, Poona, Surat, Mount Abu, Karachi, Hyderabad and Jacobabad. ^ ^ The observatories 
at Poona and Sholapur were in good order and the observers read the instruments accurately, 

“Surat, — The scale of barometer No. 22 was very dirty, and the glass cistern was very much 
obscured by oxidation of the mercury, but the zero point could still be seen, though not without diffi- 
culty. * * Qn account of the obscurity of the glass cistern of barometer No. 22, another new 
instrument by Casella, on the Kew principle, No. 1373, had been supplied to the observatory, but 
I found this instrument reading about four-tenths of an inch too high, and was informed that the 
reading scarcely ever changed from 30’4'‘'. I consequently took off the outer brass tube, and then 
found a large bubble of air breaking the column of mercury in the contracted part of the tube 
which accounted for the high reading, ^ After' much shaking, the air was all expelled from the 
upper part of the tube above the air trap. * Afterwards it was fixed properly in position and 

compared with the standards. The results showed a fal^ of — ‘031^ since the instrument was 
compared in Bombay before issue, most of which fall is probably due to some loss of mercury from 
the cistern. * * * The observer evidently does not take much interest in his work, for although 
he is a competent observer, and can take and record all the observations with great accuracy, every- 
thing had a dirty, neglected appearance, and I found numerous small defects. 

“Mount Abu, — This observatory was inspected on the ist February 1888. The erection of a 
new thermometer shed of the standard pattern had been completed only a few days before, and all 
the thermometers had been transferred to it. They were all in good order. * Alter comparing 
the barometer with the standard instruments, I dismounted it, cleaned the cistern and filtered 
the mercury, after which it looked as good as new. The comparisons show that the index erro^ 
had remained constant. 

“Karachi. — This observatory was inspected on the 15th March 1888, The barometer and 
all the thermometers were in very good orderi So was the rain-gauge, except that the cylinder 
was stuck fast in the foot. The observer was Minguel A. Fernandez. His readings of 

the instruments were taken very accurately, and his work was neatly and well done. 

“Hyderabad. — I inspected this observatory on the i8th March 1888. The old barometen 
No, 32, was in good order, except that the scale was dirty. The glass cistern was however clean 
and the zero point was easily seen. * * The thermometers were in good order. 

“Jacobabad. — It was in much better order than the one at Hyderabad, the observer (Shaik 
Ali) being a much more competent and a more careful man. The barometer and thermometers 
were all in good order.^^ 

Observatories in Madras, Mysore and HYDERABA.D.~Of the 21 observa- 
tories in these provinces enumerated in the list on page 30, all but five, the Madras 
Observatory and those of Gopalpur, Vizagapatam, Cocanada and Calicut, are under 
the control of Miss Pogson, Meteorological Reporter to the Government of Madras. 
Ten of these observatories have been inspected during the year, of which nine were visited 
by myself. 

The following extracts from Miss Pogsoh’s Administration Report give the more 
important facts respecting the condition oi the observatories that were inspected during 
the year. : — 

“Bangalore, — Mr. Eliot inspected the observatory on the i8th of February 1888, in order to 
find out the cause of the anomalous readings of the barometer, and reported as follows : — 

‘ The barometer is placed in a small room of the Bowring Hospital which has hitherto served as the 

office room of the observer. A long comparison wa? made by myself, and the instrument (a small one 

' 
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With narrow tube and oxidized mercury) was condemned and replaced by No. 8i6Casella. The observer 
read the instrument correctly. The thermometers were all in good order and fairly clean. The 
exposure of the anemometer and wind- vane was satisfactory. The anemometer waS’ filthily dirty. I 
had to spend upwards of an hour cleaning it, and instructing the observer how to clean it. He was 
ordered to clean it thoroughly once every month for the next six months, and until the instrument is 
quite clean in every part. The observer can do his work well but is careless and apparently indolent,^ 

Bellary. — Inspected by Mr. Eliot who reported as follows : — ' Observatory was formerly (up to 
1886) near the town, in the compound of the old Municipal Hospital. The position was changed in 
that year to the compound of the new Civil Hospital, opened in 1886. It is in very open ground, 
behind a small hill of granite to the east of the Railway Station and Telegraph Office. The present 
position of this observatory is on the whole satisfactory. The barometer is a large Casella^s Fortin 
instrument. No. 852. It is in good order, and the mercury surface in the cistern is quite clean. It 
was brought into use a year ago. The thermometers were in good order except the minimum, the 
column of which is very liable to break. The wind-vane and anemometer are on the roof of the hos- 
pital, and were in good order. Their exposure is very good.^ 

Cochin. — The old barometer was replaced by a new one, No, 1364 Casella, sent direct from 
Calcutta on the 26th of September 1887. Comparative observations were taken of the old and new 
instruments before the former was dismounted by the third assistant of the Madras office, who was 
.sent to unpack and erect the new barometer, 

‘^Coimbatore. — This observatory was inspected by Mr. Eliot on the 22nd of February 1888, 
who reported as follows : — ‘Observatory is in the grounds of the Municipal Dispensary in the midst 
of the town in a not very satisfactory locality. The streets are broad, and fringed with many 
cocoanut and other palm trees. The immediate neighbourhood of the town is flat, but to the north 
and north-west rise the Neilgheries, and to the south the Anamalai Hills. The shed is in fairly good 
condition. The barometer is in good condition and the mercury surface fairly clean. A comparison 
showed that the index error is practically changed. The dry and wet minimum thermometers were 
both out of order. The columns were restored and instructions left as to future use of these two 
instruments. The wet minimum was thickly encrusted. The wind-vane and anemometer are exposed 
on the end poles supporting the shed, and the latter is approached by a ladder. The situation and 
exposure of the anemometer is not satisfactory.' 

“ CUDDAPAH. — This observatory was inspected by Mr. Eliot for the purpose of determining the 
cause of the anomalous barometer readings. He reports ‘The observatory is in the compound of 
'the Municipal Dispensary. The ground in the neighbourhood is flat and devoted chiefly to rice culti- 
vation by means of numerous tanks. About 5 miles to the east is the Palkonda range of mountains, 
running north and south, and rising about 1,000 feet above the plains. The dispensary is surrounded 
with trees, and the exposure of the observatory is hence not satisfactory. The barometer in previous 
use was a Kew principle No. 1277 by Casella. A series of readings were taken which showed that its 
error was not only very variable, but differed very considerably from those of previous determinations. 
The instrument was therefore condemned and replaced by Casella Fortin's No. 1362. Comparative 
readings were ordered to be taken for some time, in the hope that the law of error of the old instrument 
might be ascertained. The thermometers were all in good order. There was a very slight encrus- 
tation on the wet minimum. There is no anemometer or wind-vane. Arrangements were proposed 
by Mr. Blanford on his visit in 1886, but have not yet been carried out. The erection of the staging 
for the anemometer and wind-vane was delayed through want of funds to meet the expenditure.' 

“KurnoOL.— T his observatory was not inspected during the year, but the observations appear 
to have been carefully taken. The staging for the anemometer and wind-vane still awaits sanction 
and provision of funds for its erection. 

“ Madura.— This observatory was inspected by Mr. Eliot to determine the cause of the anoma- 
lous barometric readings. He reported as follows ‘The shed was clean and in good order. The 
barometer, No. I4^3 j Adie, was placed in the operation room of the dispensary. The mercury surface 
in the cistern was much oxidized, and as I was hence unable to take satisfactory readings, I left the 
comparison to be made by the observer. The instrument should be replaced by a new one of stan- 
dard type at the earliest opportunity. It was removed during my visit *to another and more suit. 
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able room, but a cage is required to protect It.*^ All the thermometers were clean and in good 
order.^ 

‘^Mangalore. — This observatory calls for no special remarks beyond a few words of praise for 
the creditable manner in which the work has been conducted by the Port Officer’s clerk. The 
register, was continuous, and the instruments appear to have been in perfect order throughout the 
year. 

MasuliPATAM. — There has been a decided improvement in the general working and condition 
of this observatory throughout the past year. As the thermometer shed was not sufficiently pro- 
tected from cattle, a peon from the Madras office was sent with suitable fencing-posts and iron bars 
which were put up under his supervision. The observer’s work has been satisfactory.” 

Mercara. — The one year’s series of comparative observations at the old and new observatory 
sites was completed on the 31st of December 1887, and the work of observation at the Telegraph 
Office observatory was discontinued from that date. The records of the instruments at the Tele- 
graph Office were used for the ordinary register and weather messages up to the 31st of May. From 
the 1st of June to the 31st of August the barometric readings at the Civil Dispensary of Fortins 
barometer, No. Yfr-E’ Adie, and the thermometric readings of the Telegraph Office instrument were 
used, and from the ist of September the readings of the same barometer and the records of the new 
thermometers supplied to the new Civil Dispensary observatory were used for the ordinary observa- 
tions and weather telegrams. Barometer No. 954, Casella, on the Kew principle was finally removed 
from the Telegraph Office to a room in the Civil Dispensary on ist of June. On the 6th of January I 
inspected both observatories and noted as follows : — Civil Dispensary observatory, Barometer No. 954, 
Casella, on the Kew principle was well placed, in a good light, clean and in perfect order. Baro- 
meter No. suspended by its side had leaked so considerably that there was not sufficient mercury 
in the cistern to render It safe for travelling, A small quantity of mercury was put in, but it leaked 
again. The position of the new thermometer shed situated on a knoll, open all round, is a great im- 
provement upon the site occupied by the old one in the Telegraph Office compound. The roof of the 
thermometer shed was rather thin, and there were no side screens to protect the instruments from 
the rising and setting sun and rain. The cage and thermometers were clean, well kept, and in good 
order. The anemometer and wind-vane had just been dismounted from their old positions. The 
former instrument was in a dirty state, dry and stiff for want of oil, the wheels worn, and in need of 
proper cleaning and oiling. It was taken to pieces, thoroughly cleaned and oiled, and set in good 
working order. The staging for the wind velocity and direction instruments consists of a few tele- 
graph posts fastened together, with a ladder attached. The solar radiation thermometer and rain- 
gauge were exposed in a railed off enclosure of about seven feet square. The Telegraph Office 
thermometer shed was of the Calcutta pattern, but in a very dilapidated condition. The cage and 
thermometers were all clean and in order. The observer at the Civil Dispensary is the civil surgeon’s 
clerk. He read the instruments correctly, and seemed interested in his work. The observations 
have been carefully made, and the general condition of the observatory was satisfactory. 

^^Negapatam. — T his observatory was inspected by Mr. Eliot on the 24th of February 1888. 
The following is his report : — ^The observatory is unchanged in position and condition of exposure 
since my last visit. The shed was clean and in good condition. The barometer and thermometers 
were all clean and in a satisfactory state. The wind-vane and anemometer were clean, and in 
good order.’ 

Rajahmundry. — This observatory was not inspected during the year, but judging from the 
returns, the observations appear to have been carefully taken, 

Salem. — This observatory was inspected by Mr, Eliot. The following is his report on the 
condition of the station : — ‘ The observatory is about four miles from the Railway station, and in the 
compound of the Collector’s office quite close to the dak bungalow. The situation is open, and 
exposure satisfactory. To the north and north-west are the Shevaroy Hills, and to the south a high 
nameless range. The barometer has been in use since 1880. A series of comparative observations 
was taken of the observatory barometer with a secondary standard which showed that the index error 
was unchanged, and that the instrument was a very satisfactory one. The observer is apparently 
careful and accurate in his work.’ 

* A new barometer and cage have since been supplied,—], E. 

F 2 



44 


Secunderabad. — Inspected by Mr. Eliot who reported as follows : — ‘Shed is in good condi- 
tion and clean. Barometer is a very small and poor instrument by Negretti and Zambra. It has 
been in use nearly six years. The mercury surface is fairly clean. The barometer is suspended in a 
capital position, with very good light, in a small room of the hospital. The observer read it correctly 
and quickly. The thermometers were all in good order. The wind-vane and anemometer were 
clean and working satisfactorily.^ 

TrichiNOPOLY. — This observatory was inspected by Mr. Eliot, chiefly to arrange for the com- 
pletion of second class observations next year. His report is as follows : — 

‘ The observatory was removed from its previous position in the compound of the European 
Hospital near the Railway station in 1 885 to a piece of ground between the Superintendent and District 
Engineer’s offices, and quite close to the public gardens. The position is fairly open, but as usual in 
Indian towns, there are many trees near the shed which to some extent affect the observations. The 
mercury surface of the barometer was much oxidized and dirty, and hence it was not possible to make 
a comparison except through the observer. A new and better instrument is desirable.’^ The thermo- 
meters were all clean and in capital condition. The wind-vane and anemometer are erec ted on a 
high wooden staging, well above adjacent trees and buildings and are in very good order, 

‘^Wellington. — This observatory was not inspected during the year, but the work has been 
quite satisfactory. The barometer was removed from its former objectionable position in a little 
room, to a more open and suitable one on the same ground level after the 10 P.M. observations on the 
15th of April.’’ 

Observatories in Burma, — There are in all eleven observatories in Burma, of 
which Akyab is under the administration of the Meteorological Reporter to the Government 
of Bengal, and Diamond Island, Mandalay, Bhamo and Kindat under the Central OSce. 
The remainder are under the Sanitary Commissioner for Burma, but send their registers to 
the Imperial Office. Rangoon, Toungoo, Thayetmyo, Bassein and Moulmein were in- 
spected by the Sanitary Commissioner and found to be generally in good working order. 
The Rangoon Observatory continued to work very unsatisfactorily during the early part 
of the year, and the observations showed such large and numerous discrepancies as to 
indicate great carelessness on the part of the observer. It was hence decided to reduce 
it to a third class observatory, and to place it under different conditions. I visited 
Rangoon in December, and with the ready assistance of Mr. Gilbert, Rector of the 
Rangoon College, was enabled to place it on a satisfactory footing. Dr. Romanis, 
Science Professor, kindly undertook to act as Superintendent, and one of the masters of 
the Rangoon College was selected as observer. The observations have been, since the 
change, very satisfactory. 

I also inspected Mergui, Thayetmyo and Toungoo. The observatory at Mergui was 
in very good order and the observer efficient. The index error of the barometer was found 
to be practically unaltered. That at Toungoo was in a satisfactory condition, and the 
instruments, with the exception of the wet bulb, clean and in good order. A careful compari- 
son of the barometer with a secondary standard (by means of 10 readings taken in two 
days) showed that the index error has altered considerably since its issue from Calcutta 
in April 1882. The observatory at Thayetmyo was in fair condition. The observer was 
absent on leave and his substitute was neither accurate nor careful in his work. Two of 
the thermometers, the dry minimum and grass radiation thermometers, were not in good 
order, as portions of the column were detached. The barometer was in good order, and 
ts index error relative to the Calcutta standard found to be. practically unchanged, Moul- 

* [This has since been sent, — J, E. ] ^ 
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mein was inspected by the head clerk of the Bengal Office in March 1888. The baro- 
meter was out' of order as some air had found its way into the vacuum. xA.nother instru- 
ment was shortly afterwards supplied. The wind-vane had not been oiled since its erec- 
tion, and failed to move except under violent winds. The other instruments were in fair 
order. The barometric and wind observations at this station hence have been erroneous 
for some time. The observer’s attention was called to the discrepancies in the observ- 
ations for some months prior to the inspection, but he was unable to give any explanation. 
He was, it may be added, the recipient of a special allowance. 

OBSERVATORltiS AT THE Bay ISLANDS. — The three observatories in the Bay Islands) 
enumerated in page 30, require inspection, but I was unable to arrange for it during 
the cold weather. No special report has been received on their working and condition- 
The observations taken at Nancowry, that were submitted to the office during the year, 
contained many discrepancies such as can only be explained by inaccurate readings of the 
instruments or careless preparation of the returns. The returns from Port Blair also contain- 
ed occasional readings which it was difficult to reconcile with the coast observations. 
A satisfactory explanation of these doubtful readings has not yet been received. This is 
much to be regretted, as the observations at these two island stations are of very consider- 
able importance at present, and will become of very great value in connection with the 
storm signal service, should they ever become connected telegraphically with India, 

Extra Indian Observatories. — There are now seven of these, one having been 
lately established at Baghdad in Turkish Arabia. With the exception of Amini Divi, 
which is controlled by the Meteorological Reporter to the Government of Madras, the 
others send their registers direct to the Imperial Office. Aden has improved very greatly, 
and the observations have been sent in throughout the year with due regularity. The Leh 
Observatory, under the superintendence of the Revd. F. A. Redslob of the Moravian Mis- 
sion, has sent in valuable and reliable observations during the past year. 

The observatories at Bushire and Katmandu have worked fairly well. 

The observatory at Quetta has continued to send in accurate observations. 

The Amini Divi observatory has submitted a satisfactory and fairly trustworthy set of 
observations for the past year, and is now a useful and valuable station. Miss Pogson 
reports on that observatory as follows : — 

“Amini Divi (Laccadives). — The hospital assistant in charge of this observatory left the island 
to obtain provisions, and on attempting to return, his boat was driven ashore at Cochin, and as all 
communication between the island was cut off, he had to remain there until it was restored some 
months later. During his absence, however, the work appears to have been carried on satisfactorily 
by the hospital compounder who had been instructed to read the instruments by Mr. D’Cruze. On 
reaching the island, the permanent observer reported that all tire instruments were in perfect order, 
with the exception of the surface of the mercury in the cistern of the barometer which had become 
oxidized.” 


Instruments. 

In Appendix A is given a return of the instruments in store at the beginning and 
end of the year, and of those received and issued by the India Meteorological Office during 
the year, and includes the stock, receipts and issues of the Alipore Observatory. 
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Meteorological Officers and Office Work. 

The general administration of the Meteorological Observatories and Offices in the 
different Provinces, with the local exceptions noticed in the foregoing sections, has been 
in the hands of the following officers during the year : — 


Names. 

Office. 


Province, 

H. F. Blanford, Esq., F.R.S.") 

]. Eliot, M.A., F.R. Met. S. f 
(Offg.) J 

Meteorological Reporter to the Government of 
India. 



W. L. Dallas, Esq. • 

Babu Hem Raj • 

J. Eliot, M.A, . . ^ 

Assistant Meteorological Reporter to the Gov- 
ernment of India. 

On probation as Personal Assistant to the Me- 
teorological Reporter to the Government of 
India. 

/ 

^ Central Office, 

A. Pedler, Esq. F.C.S. (Offg.) 1 

Meteorological Reporter to the Government of 
Bengal, 

1 Bengal and Asscim. 

S. A. Hill, Esq., B.Sc, . 

Meteorological Reporter to the Government of 
North-Western Provinces and Oudh. 

North-Western Provinces, Oudh, 
Rajputa.na and Central India 
(part). 

W. L. Dallas, Esq. 

Meteorological Reporter to the Government of 
Punjab. 

Punjab. 

F. Chambers, Esq. 

Meteorological Reporter for Western India 

Bombay, Berar, Rajputana and 
Central India (part). 

Miss Isis Pogson, F.R. Met. S. 

Meteorological Reporter to the Government of 
Madras. 

Madras, Mysore, Coorg, and Hy- 
derabad. 

Dr, J. H. Loch . 

Sanitary Commissioner, Central Provinces . 

Central Provinces, 

Dr, C, Little 

Sanitary Commissioner, Berar .... 

Berar, 

Dr, D. Sinclair 

Surgeon-Major A. E. Dal- \ 
gairns. ) 

Do. do. Burma .... 

Burma, 

Surgeon-Major G. P. Mac- \ 
kenzie (Oft'g.) j 

Senior Medical Officers, Bay Settlements . 

Andamans and Nicobars, 


Mr. Blanford went on furlough on the ist of May, and I acted for him during the 
remainder of the year. 

Mr. A. Pedler officiated as Meteorological Reporter to the Government of Bengal 
during the same period. 

Babu Hem Raj was selected by Mr. Blanford as successor to Lalla Ruchi Ram 
Sahni, but he was at first appointed temporarily and on probation, and his permanent 
retention was made contingent on his passing a departmental examination, the subjects of 
which were fixed by Mr. Blanford. 



The following table shows the number of stations, the registers of which were sent to 
each of the Reporters respectively, for reduction and verification during the year under 
report : — 




Meteorological Reporters, 


Province. 


India. 

Bengal. 

North-West- 
ern Provinces 
and Oudh. 

Punjab. 

Western 

India. 

Madras, 

Total. 

Bengal and Assam , 

. 

4 

20 

*.< 

... 

... 

M. 

24 

North-Western Provinces and Oudh . 

I 


14 

... 

... 

... 

15 

Punjab .... 

■ • 

2 

... 

... 

It 

... 


13 

Rajputana and Central India 

« « 

I 

... 

4 

... 

4 


9 

Central Provinces . 

* « 

It 

... 

... 

... 



II 

Berar .... 

« * 

I 

... 



4 

... 

5 

Bombay 

• % 

... 

... 


... 

13 

f • « 

13 

Madras, Mysore and Coorg 

4 d 

I 

2 

... 

» •« 

I 

16 

20 

Burma .... 

« • 

10 

1 

... 

... 

... 

• I. 

n 

Bay Islands . . 

< • 

3 

... 

It. . 


... 


3 

Extra Indian . 


6 


... 

... 

... 

I 

7 



j 40 

23 

18 

II 

22 

17 

i 3 t 


The list does not include the registers of the 28 provincial observatories in Bengal 
which are prepared and utilized in the Bengal Meteorological Office, nor those of the Colaba, 
Madras and Jeypore Observatories, which are furnished to the Meteorological Office with 
all the necessary reductions. 

In Bengal, the North-Western Provinces and Madras, the Reporters collect the 
rainfall registers of the district and sub-divisional stations of their respective provinces. 
The Bengal Reporter publishes weekly and monthly rainfall returns of the Province, 
the North-Western Provinces weekly returns, and the Madras Reporter monthly returns 
in the respective provincial gazettes. 

The number of rainfall stations sending returns to each of the above officers is as 
follow : — 

Stations. 

Bengal , . . , 250 

North-Western Provinces and Oudh ....... 275 

Madras ..... 315 

Mr. Hill makes the following remarks on rainfall registration in the North-Western 
Provinces during the past year 1887-88 : — 

*^The registration of rainfall in the North-Western Provinces and Oudh was continued on the 
same lines as in the previous year. Including the records of all the Revenue stations and the Meteoro- 
logical observatories, as well as voluntary observations by Mr. G. J. Bellairs, of the Chowkuri Tea 
Plantation in Kumaun, observations at the Pilgrim Hospitals in Garhwal, and a selection from those 
made at canal stations, regular registers of rainfall at 275 stations in the province are maintained. 
At the majority of the stations the old float gauge is still used, but gauges of this kind are gradually 



being replaced by Symons^ five-inch gauge with measure glass. In addition to the stations mentioned 
in last year’s report, the following have been supplied during the year with the new gauges : — 


Muhammadabad in Farukhabad district. 
Fatehpur Sikri in Agra district. 

Deoriain Gorakhpur district. 


Charnpdwat in Kumaun district. 
Pithoragarh in Kumaun district, 
Nanpara in Bahraich district. 


Kaisarganj in Bahraich district. 


Altogether, including the observatories, there are now about loo stations with the improved gauges* 
It seems hopeless, however, for the present, to look for much improvement in' the character of the 
returns, even where good gauges are used. Those revenue stations where a check is afforded by the 
presence of a meteorological observatory show only a little more favourably than they did last year, 
as may be seen from the following table : — 


Station. 

Total Rainfall of 1887. 

Number of days on which . 
rain was measured. 

Observatory. 

Tahsil. 

Observatory. 

T^ksil. 







Inches. 

Inches. 



Debra 


. • « • 




83-07 

79*44 

96 

79 

Roorkee • 


• . . • 




46-74 

42 ’GO 

71 

32 

Meerut . 


... * 




27*24 

27-52 

51 

46 

Bareilly . 


• • * • 




41*70 

36-70 

62 

46 

Agra 


• ♦ • • 




43’o4 

39-88 

54 

45 

Allahabad 


• » . • 

i 



36-98 

40-56 

7S 

49 

Benares . 


• • • * 




33'5b 

37*12 

72 

50 

Gorakhpur 


• • k 

» 



38-36 

41*40 

65 

53 

Ghizipur 


• • ^ k 

ft 



36-13 

33*33 

67 

53 

Jhansi 


# * « f 




52-55 

51*29 

72 

48 

Pithoragarh 


• • • • 


• 


48'08 

41*80 

123 

87 

Ranikhet 


• * ■ « 


* 


40-63 

40-16'^ 

101 

79 '^ 

Lucknow 


. 


« 


35-24 

34*50 

67 

55 


* At the treasury. 


“The excess of the total rainfall at the observatories was by no means so general as in 1886 ; 
but at every observatory numerous slight, though measurable, falls of rain were noted which were 
neglected at the neighbouring tahsil, and the Roorkee tahsil, which is probably not the w'orst in the 
Province, had again the distir^ction of noting less than half the total number of rainy days.” 

The Reporters for Bengal and Western India administer a system of storm warnings 
for the protection of the local ports. The changes and extensions that have been either 
introduced or sanctioned during the past year are described fully in pages 10 to 17. 

The meteorological observations copied from the log-books of ships entering the port 
of Calcutta which continue to be received, are tabulated in the Central Office, Calcutta. 

Mr. Dallas has assisted me during the year in preparing the daily weather report 
and chart, and also discharged the duties of the Meteorological Reporter for the Punjab. 
He finished during the year the reduction and preparation for publication of the marine 
observations relating to the Arabian Sea, received in 1877 and 1880 from the London 
Meteorological Office, and a volume containing charts, barometric, wind and current data 
of the Arabian Sea, with a descriptive text, was printed and issued during the year. 
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Office Establishments. — The following Is a return of the number of ministerial 
officers and menial servants in the offices of the several Meteorological Reporters : — 



India. 

Beng^al. 

North-West- 
ern Prov- 
inces. 

Punjab. 

Western 

Madras. 

Total. 


Calcutta. 

Simla. 

India. 

Head Clerks . 

I 

... 

1 

I 

I 

I 

I 

6 

Computers 

3 

... 

«*> 

... 

... 


... 

3 

Clerks and copyists . 

5 

... 

2 

I 

3 

... 

4 

15 - 

Tabulators 

u* 

6 

10 

4- 


8 

... 

42 

Draught.smen . 

2t 

I 

I 

... i 

... 

•“ 

... 

4 

Artisans ..... 

... 

... 

3 

... 

t 



3 

Peons and menials • 

7 

5 

5 

2 

2 

3 

2 

25 


* Besides these;, there were four temporary clerks during the first two months for reducing the London Meteorological Office marine 
logs. 

f Besides these, Uiere was one temporary draughtsman for drawing up the marine charts. 


Babu Fanindra Mohun Basu has continued in charge of the Central Office in Calcutta, 
and maintained it in a high state of efficiency during the past year. 

The Local Reporters state that their respective offices have worked satisfactorily. 
Weather Bulletins and Storm-signal Service.— Since the 8th April 1885, 
the daily weather reports issued under the authority of the Department of Revenue and 
Agriculture have been drawn up at Simla, a permanent establishment being retained there 
for the purpose. The changes made in the form of the report during the previous year 
have been described in pages 9 and 10, and it is unnecessary to repeat them. The sub- 
stance of the verbal summary, which accompanies each issue, is telegraphed to all the 
Provincial Governments, and copies are furnished to the daily newspapers at Calcutta, 
Allahabad and Bombay. 

An average of two hundred and ninety -five copies of the daily report were printed 
daily at the commencement of the year, and two hundred and fifty-nine at the end of the 
year. The reduction in the number published was effected by discontinuing them to the 
great majority of the district officers in Bengal, who receive the provincial report and 
therefore do not require the India daily report. It was issued daily to a large number of 
Government officers and to a few European Meteorological Societies and distinguished 
meteorologists, with the approval and sanction of the Government of India. 

As a part of the work connected wdth the daily reports, notice is sent by urgent 
telegram to the Meteorological Office, Bombay, of the progress of any storms that ad- 
vance from the Bay of Bengal towards the Western Presidency. Notice is also sent by 
urgent telegram to the Civil and Political Officers of Khandesh and Guzerat of the 
appearance of storms likely to produce floods in the Tapti and Nerbudda. Arrange- 
ments are also in force for telegraphing direct to the same officers from certain observa- 
tories, viz., Jubbulpore, Hoshungabad and Khandwa (in the upper drainage basins of these 
rivers), the occurrence of heavy rain, in order to give them due warning of probable floods. 

The Bay of Bengal reports of the storm-signal service were published every day 
without any break during the year by the Bengal Meteorological Office. The Lithographic 
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Branch of the Survey Department supplied the printed skeleton maps as in previous years. 
Four stations on the Burma coast, viz., Rangoon, Moulmein, Bassein and Tavoy, have been 
added to the reporting stations. Pooree has also been recently included, and three more 
stations on the Madras coast are shortly to be added, when the report will become very 
fairly complete. The total number of stations in connection with the Bengal storm-signal 
service that report the observations daily by means of telegrams is now 25, and with the 
addition of Bimlipatam, Nellore and Cuddalore on the Madras coast it will shortly be 
28 iii all. The daily weather report observations were in 1887-88 and in previous years 
taken at 10 A.M., but, as stated previously, the hour of observation has been changed 
experimentally to 8 A.M. from ist April 1888. The telegrams were received very regularly 
from almost all the stations. This report was supplied during the year to 33 Government 
officers and 22 subscribers paying at the rate of R2 a month. The receipts from the sub- 
scribers during the year have covered the cost of lithographing the reports in the Bengal 
office and distributing them. There was a balance of Ri 15-10-6 at the end of 1887-88. 

During the year the Bengal provincial daily weather reports were published during 
the period 30th April to 7th November. Forty-one stations sent in daily observations by 
means of telegrams against 38 of the preceding year. This increase is due to the addition 
of the stations of Sibsagar, Dhubri and Silchar to the list. 

The Bay of Bengal was singularly free from large cyclonic storms during the year, 
more especially in the months of October, November and December. The following 
extract from Mr. Pedler’s report describes the storm-warning work done by the Bengal 
Reporter during the year ; — 

“ Storm Signals. — During the year the procedure with reference to hoisting storm signals in 
Bengal was revised under Government of Bengal Notification, dated 4th August 1887, published in 
the Calcutta Gazette of the loth August 1887. Under this notification the Bengal Meteorological 
Reporter is now charged with the duty of actually ordering the hoisting of all the storm signals, not 
only at Calcutta and the approaches to it, but also at Chittagong and the various Orissa ports, and 
without orders from the Bengal Reporter no signal at these ports can be hoisted. 

“ By the same notification also, a slight alteration was made in the meaning of one of the storm 
signals, which had been for some years in use in the river approaches to Calcutta. By this notifica- 
tion there is now one signal which can be hoisted when the indications which are given of the forma- 
tion and line of advance of a storm are not well defined. This signal is called a bad weather 
preparatory signal, and it merely means that a cyclonic storm of undetermined intensity and magni- 
tude has formed in the Bay of Bengal, which is too far off to enable its line of advance to be ascer- 
tained with certainty. This will probably be a very useful addition to the Code of Signals, 

“ A further and more important change which was also made in this notification was to extend the 
use of the full code of storm signals, which had hitherto only been employed in the river approaches, to 
the port of Calcutta as well. Hitherto information as to the nature and size of storms in the Bay has 
in some cases only been able to be conveyed to ships while they were actually passing dowm the 
river, or, in other words, while actually proceeding towards the danger. By the change which has 
now been brought about after sundry efforts of the Meteorological Department, full information will 
be able to be communicated to ships of storms in the Bay before they leave the port, and their safe 
anchorage. 

“ Hoisting of Storm Signals. — During the year it was only necessary to hoist the storm signals 
in the nver Hooghly on two occasions, vis,, first during the Balasore cyclone of May 20th to 26th, 
1887, when the signals were ordered to be hoisted at the signal stations of Diamond Harbour, Mud 
Point and Saugor Island from 8' o’clock on the morning of the 25th May to 7 A.M. of the 27th May, 
and the second time during the storm in June from i P.M. of 12th to 1-25 P.M. of the 14th. 

“ Balasore Cyclone, May 2oth to 28th, i887.--The formation of the Balasore cyclone on the 
2 oth:May was notified in the Bay of Bengal Daily Weather Report, and its development and advance 
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towards the land were dealt with in the succeeding clays’ reports until it reached the Balasore coast 
on the morning of May 26th. During the formation and advance of the storm towards the land^ 
warnings of its existence and line of march were issued widely to the ports round the Bay of Bengal, 
and to the various officers appointed to receive such warnings. Full and detailed reports of the 
action taken by this office during this storm have already been submitted during the year, and it is 
therefore not necessary to repeat them here. A full and detailed description of the Balasore storm 
has been published by Mr. Eliot, as Part I of the Cyclone Memoirs, 

Cyclonic Storm of June ioth to 14TH, 1887.— The second cyclonic storm, which was also of 
very considerable intensity at sea, formed in the northern halt of the Bay from the 8th to the loth of 
June. It gradually increased in intensity and slowly travelled in a westerly direction, crossing the 
coast about midway between Gopalpur and Vizagapatam on the 13th. The lowest pressure record-, 
ed was 29*3 inches at Gopalpur on the night of the 13th, Reports from ships involved in the storm 
shewed that very strong winds with a high sea and very bad weather, accompanied the storm in the 
Bay. 

“A considerable number of smaller and more feeble barometric depressions occurred during the 
prevalence of the south-west monsoon over the Bay. These are detailed in the monthly summaries 
issued from this office. The principal smaller storms in 1887 were — 

Storm of June 19TH to 22ND. — It formed as a shallow depression to the south-east of Saugor 
Island on the 19th. giving general heavy rainfall to South-West Bengal and Orissa. It passed inland 
in a north-westerly direction, and on the 20th the centre was between Burclwan, Bankoora and 
Raneegungc, where the cyclonic circulation of winds was most distinct, and on the 21st it had leached 
South Behar. This storm gave very heavy rainfall in its advance. 

In July there were 4 feeble storms — - 

The ist from July 2nd to 8th ; 

The 2nd from July gth to 13th ; 

The 3rd from July iith to 17th ; 

And the 4th from July 19th to 28th. 

These four depressions all affected the central, western and south-western districts of Bengal only, 
and by the rainfall they brought up, they caused the rainfall in July of these districts to be heavier 
than it otherwise would have been, and thus many paits of these districts received falls in excess of 
the normal, while considerable tracts of the north and east of the Province received very deficient 
rainfall. The first three storms were of little importance. The fourth small storm however was 
rather a noticeable one. It formed to the east or south-east of False Point on the 19th, and it 
remained almost stationary, moving only slightly from day to day in the north-west angle of the Bay 
until the 24th. On the morning of the 25th it had moved slowly inland, and then travelled through 
the south of Chutia Nagpur to Jubbulpore and Sutna, where it disappeared. 

'' In August two depressions were formed. The first existed from the 14th to 20th August 1887. 
It was a remarkably persistent storm, though the barometric depression at its centre was feeble. It 
was formed in the centre of the Bay, and crossed the South Orissa coast a little to the south of Gopal- 
pur on the 19th, and drifted into the Central Provinces. The sea was rough, and weather squally 
in the Bay during this storm. 

The second smalLstorm was formed in South-East Bengal on the 26th and 27th, and moved in 
a westerly direction through South-West Bengal to Chutia Nagpur, where it dispersed. 

In September there were three small storms. 

The first depression lasted from September 9th to I2th, and crossed the coast between Saugor 
Island and False Point. 

“ The second existed was a very brief storm, and lasted from the morning of the 15th to the 
evening of the i6th. It crossed the coast near Balasore. 

The third storm lasted from the 22nd to the 26th. It was formed close to the Sunderbuns to the 
south or south-west of Burrisal, and gave for a day or two very heavy weather at the head of Ae Bay, 
It afterwards advanced inland in a northerly or north-north-easterly direction, and broke up finally in 
North Bengal on the 26th. 

In October there were two cyclonic storms formed in the Bay. 

The first lasted Irom October 8th to nth. It formed to the west of the centre of the Bay, 
and crossed the coast of Madras between that station and Masulipatam, and afterwards almost crossed 

G 2 
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the Peninsula moving in a north-westerly direction. It was not a violent storm^ but it gave a gale of 
wind at Madras, and as far north as Cocanada and Vizagapatam, and also heavy rain along the coast' 
This storm was however, exceptionally important to Bengal, for at the period when the storm' was 
formed, the monsoon rainfall had practically ceased in the province, and some parts of the country 
had received such deficient falls that the crops were withering up. The effect of the storm in the 

Bay was to cause a late advance of humid winds up the Bay, and a wave of rainfall passed over the 

province lasting from about the loth to the 15th, and though the rainfall was not very heavy, it did an 
immense amount of good. 

^'The second storm existed from October 27th to 31st. It began to be formed in the south-east 
of the Bay with squally weather and strong winds on the 27th. It drifted in a westerly direction, and 
was opposite the coast between Madras and Negapatam on the 29th. On the 30th it was opposite 
Madras, and on the 31st to the north-east of that station, and as it approached the land it filled up, 
causing general disturbance over the Bay which lasted till early in November. 

“ Another small barometric depression was formed in the centre and south of the Bay in the middle 
of November, and drifted to the Madras coast on the i8th. From this date no further storms 
were formed in the Bay till the end of the year. The retreat of the south-west monsoon down the 
Bay in 1887 was therefore unusually quiet, though the commencement of the monsoon had been 

marked by one of the fiercest storms on record, the Balasore cyclone of May. 

Mr. Chambers describes his storm-signal work during the year as follows : — 

^^Storm-Warning Service ^ — This service has been carried on as in previous years. Daily 
telegrams are received fi’om nine stations on the West Coast of India, and from three on the Coro- 
mandel Coast. 


The following table shows the dates on which warnings were issued, and the nature of the 
warnings : — 


Names of Ports. 

Dates on which telegraphic orders to hoist the 
storm signals were issued. 

Dates on which cautionary telegrams were issued. 

Karachi . ♦ 

15th July 

gth June, 15th July, i6th July, i8th July and 
4th January. 

Bhavnagar 

gth June and 4th January. 

Daman . . . , . 

15th July and 4th January 

gth June. 

Bombay 

4th January ...... 

15th July. 

Alibag .... 

4th January ...... 

8th June, gth and loth October. 

Ratnagiri . . 

nth October and 4th January . 

8th June, gth and loth October. 

Vingorla 

nth October . , 

8th June, gth and ipth October, 

Goa .... 

nth October 

8th June, gth and loth October. 

Mormagao 



gth, loth and 12th October. 

Karwar .... 

nth October 

8th June, gth and loth October. 

Kumta . . . . 

iTth October 

8th June, gth and loth October. 


On the 5th of June the regular Daily Telegraphic Weather Reports gave some indications of the 
formation of a slight barometric depression off the coast of the Konkan. Special reports were 
called for from inland stations, and on the arrival of these reports on the 6th, it was found that on that 
day the depression had deepened somewhat and moved northwards, The gradients were, however 
nowhere steep, and the winds were nowhere strong, and therefore no storm warnings were issued.. 
On the 7th the depression was still deeper and the winds had now become decidedly cyclonic, but as 
they were not strong, no warnings were issued. On the 8th the depression at land stations was 
about the same as on the previous day, but the winds had strengthened considerably, and cautionary 
telegrams announcing the existence of the disturbance were sent to all the coast ports between 
Bombay and Kumta. On the 9th the barometer rose everywhere, the winds became weaker, and the 
depression moved northwards. Cautionary telegrams were then sent to Karachi, Daman and 
Bhavnagar. On the loth a further rise of pressure took place, but the wind continued to blow 
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strongly at Bombay, On the i ith the disturbance had disappeared. Subsequent investigation has 
shown that this disturbance was caused by the formation off the coast of Bombay of a severe cyclone 
which moved westward, and in which both the outgoing and incoming English mail steamers as well 
as many other vessels were involved. There is little doubt that one large vessel, the Lamport , 
foundered in this cyclone, and many others were much damaged. 

“About noon on the 15th July, a telegram was received from Simla announcing the existence 
on the 14th of a slight barometric depression near Raipur, moving westward. Telegrams from the 
northern inland stations were at once called for, and at 8-15 P.M., the following telegram was sent 
to the Port Officers of Karachi and Bombay : — ‘ There is a cyclonic depression of the barometer 
at Indore. It is moving in a west-north-west direction. It will probably cause rough weather 
in Guzerat.’ The same telegram was sent to Bhavnagar and Daman, with orders to hoist the storm 
signals. At 8-25 P.M., the following telegram was sent to the Collectors of Surat, Broach and 
Ahmeclabad, and to the Agent of the Bombay, Baroda and Central India Railway : — ‘A cyclone 
is passing in a west-north-west direction across the Narbada Valley into Guzerat. It may cause 
floods in one or more of the Guzerat rivers.' On the i6th the centre of the depression was near 
Bhuj, and had partly filled up. On the 17th it had passed out of the field of observation to the west- 
ward to Karachi. 

“On the 9th October the regular daily telegrams shewed that a small cyclone had crossed the 
Coromandel Coast near Madras. Special telegraphic reports were immediately called for from inland 
stations in the Peninsula, and at g-30 P.M. its character had been sufficiently well determined to make 
it possible to issue the following cautionary telegram to all the ports between Bombay and Kumta : — 

‘ A small cyclone crossed the Coromandel Coast near Madras this morning, moving west-north- 
westward.' On the loth the centre of the depression had moved to near Dharwar, and the Port 
Officers were informed of the fact. On the nth the centre was between Belgaum and Goa, and the 
depression had deepened somewhat. Orders were then issued to hoist the storm signals at all the 
ports from Ratnagiri to Kumta. On the 12th the depression extended northward along the Ghfits, 
and on the 13th it had partially filled - up and passed inland in a north-easterly direction between 
Poona and Sholapur. 

“ On the 3rd January i888 the regular daily telegrams indicated the existence of a very slight 
depression on the Bombay Coast, the centre of which was probably between Karwar and Goa, and a 
note to that effect was made in the daily report to the Port Officer, Bombay. On the 4th, before the 
arrival of the telegraphic reports, a moderate gale sprang up at Bombay from north-east. As soon as 
the telegram from Ratnagiri arrived, the gale was seen to be of cyclonic character, and shortly before 
noon the following telegram was sent to the Port Officers at Bombay, Alibagand Ratnagiri 'Centre 
of small cyclone now off coast between Ratnagiri and Bombay, tioist storm signal.’ A few 
minutes later a similar telegram was sent to Daman, and cautionary telegrams were issued to 
Bhavnagar and Karachi. This small cyclone appears to have passed inland in a north-easterly 
direction after crossing the coast between Bombay and Surat. It caused excessive and very unusual 
rain in the basin of the Tapti, and rapidly broke up. On this occasion the storm signals were 
hoisted too late to be of much use, although they were hoisted as soon as the disturbance was known 
to be of a cyclonic character, and without waiting for any information from the inland stations. 
Indeed, before any special information could be obtained from inland stations, the storm had dis- 
appeared.” 

Weekly, Monthly and Semi-Annual Reports. — A descriptive summary qf 
the weather was prepared monthly during the year and published in the Gasette of India. 
A report on the winter and spring snowfall was also drawn up in June, and a forecast of 
the character of the rains was attempted, which has been notice.d in Part I of this report. 
Weekly meteorological reports have also been published throughout the year in the 
Gazette oj India, giving a short resume of the weather of the week, drawn up partly from 
the daily reports for the period, and partly from additional rainfall information obtained by 
telegram from a large number of stations. 

Charts of the rainfall for the three seasons into which the year has been divided for 
this purpose {poiz., the cold season, the hot season and the rains) have been prepared for 
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1887 from the rainfall registers received by post, and several copies furnished to Govern- 
ment, but these are not published. A general chart and tabular return of the rainfall of 
the year 1887 was also prepared for the Secretary of State. 

In Bengal, weekly and monthly meteorological and rainfall reports for the prov- 
ince are published in the Calcutta Gazette, and sets of three rainfall charts, showing the 
actual distribution of the rainfall and its variation from the average, in absolute 
measurement, and second as a percentage of the normal average, are prepared monthly for 
the Government of Bengal. A general summary of the weather of the south-wesc monsoon 
and the distribution of the accompanying rainfall in Bengal was also drawn up for the 
Local Government. 

In the North-Western Provinces and Bombay, monthly abstracts of the registers of 
the several observatories, and, in the former, weekly rainfall reports, are published in the 
local Gazettes ; and in the Punjab, since the beginning of 1886, a descriptive summary of 
the weather of the province, together with a chart showing the distribution of the rainfall 
of the month, and the mean winds and pressure at the twelve observing stations in the 
Punjab, has been prepared monthly for Government and published in like manner. 

Annual Report. — The report on the meteorology of the year 1886 was complete 
and in the printer’s hands in August 1887, and the printed report submitted to Govern- 
ment on the 31st January 18S8. 

The report gives tables of temperature for 137 stations, and rainfall returns for 500 
stations, being an increase of four in each case on the numbers respectively given in the 
report for 1886. The returns of the other meteorological elements are nearly as 
numerous as those of temperature. The 'elements tabulated In the Appendix are given in 
the following table. For comparison, the corresponding numbers for the four previous 
years are given : — 




Number of Stations. 


iS82. 

1SS3. 

1S84. 

1885. 

1886. 

Equilibrium temperatures of solar radiation . . . 

112 

Ill 

113 

104 

109 

Duration of bright sunshine 


2 

3 

4 

6 

Temperatures of nocturnal radiation 

104 

107 

106 

108 

108 

Temperatures of the ground 

4 

4 

4 

5 

5 

Mean and extreme air temperatures . . . , . * 

130 

^34 

138 

X33 

X37 

Sea-level equivalents of mean temperatures • - . | 

108 

III 

1 12 

III 

IT 3 

Means and extremes of atmospheric pressure 

124 

125 

127 

128 

132 

Sea-level equivalents of mean atmospheric pressure 

108 

109 

no 

no 

III 

Direction and movement of winds 

125 

127 

128 

128 

132 

Temperature of evaporation 

120 

124 

128 

131 

127 

Tension of atmospheric vapour 

127 

X30 

135 

130 

134 

Mean relative humidity 

127 

130 

135 

130 

134 

Mean proportion of clouded sky . . * . . 

124 

127 

130 

131 

135 

Inches of rainfall in each month , , . . . 

457 

462 

00 

486 

500 

Number of days on which rainfall was measured , 

457 

462 

474 

482 

500 
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The descriptive letter-press discusses the chief characteristics of the meteorology of 
the year. It includes tables of the average values of all the more important meteoro- 
logical elements for all stations that have furnished returns for three years and upwards, 
and the report is illustrated with five plates, viz.^ a chart showing the position of all 
observatories and rain-gauge Stations, three in coloured lithography representing the mean 
distribution of temperature, pressure and winds in each month of the year, and one show- 
ing the tracks of the storms which originated in the Bay of Bengal during the year. 

The original observations of seven observatories, Calcutta, Lucknow, Allahabad, 
Lahore, Nagpur, Bombay] and Madras, were issued as a distinct publication in monthly 
parts. Those forming the volume for 1887 were completed in April 1888. 

The Reporters for Bengal, the North-Western Provinces, the Punjab and Western 
India each prepared and submitted to the local Governments summaries of the weather 
features of the year in their respective provinces. 

Appendix B gives a list of the Government Officials, Libraries, Observatories, Socie- 
ties, &c., to which the publications of the office are presented, including those which send 
their own publications in exchange. 

Library. 

The additions to the library during the past year are enumerated in Appendix C. 
The library remains, as last year, in ten double book-cases in a large room on the ground 
floor of the office building. It is in good order, but it has not been practicable to under- 
take its re-arrangement, no officer having been available for the purpose. 

JOHN ELIOT, 

Offg. Meteorological Reporter to the Government of India, 

Calcutta : 

The lyth J-iily 188S. 
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APPENDIX A. 


Return of the Stocky Receipt and Issue of Instruments for the year 1881-88. 


Instruments. 

In store on 
ist April 
1887. 

Received, 

1887-88. 

Issued, 

1887-88. 

In store on 

3rst March 
1883, 

Barotneter Observatory, Fortin’s principle 





12 

16 

19 

9 

Do. do, Kew do. 





8 

9 

9 

3 

Do. Mountain, portable Tripod (Adie) . 





14 

4 

5 

13 

Do, Marine, Kew principle . . , . 





20 

5 

5 

20 

Do. Newman’s large standard . 





I 

... 

X 

•*. 

Do. Negretti and Zambra (various) 




« 

8 

i 

2 

7 

Do. Aneroids 




• 

i5 

2 

3 

IS 

Hick’s Barograph . . ^ . 





I 


... 

I 

Thermometers, standard with attached scales] * 





II 

18 

I 

28 

Do, do. without attached scales . 





, . . 

6 

%%% 

6 

Do. for Hygrometers (Kew pattern) * 





65 

45 

33 

77 

Do, Maximum for shade • • * 

• 




47 

38 

II 

74 

Do, Solar in vacuo (self-registering) 





17 

28 

7 

38 

Do. do. do. (non-self-registering) 

• 




26 

I 

I 

26 

Do. do. not in vacuo . 

% 




2 


■ .. 

2 

Do. Minimum for shade 





27 

41 

25 

43 

Do. do. for radiation . 





32 


?53 

22 

Sling thermometers 





14 

I 

2 

13 

Chemical thermometers , . • . . 





6 

i 

»«« 

7 

Six’s thermometers 





1 

♦», 


7 

Traveller’s maximum and minimum thermometers, in pairs 




6 

... 

X 

5 

Frankland’s sun thermometers , , , . 

• 




3 

» 1 . 

. * . 

3 

Boiling point thermometers . , . , , 

• 




7 


, , , 

7 

Thermograph with Negretti and Zambra’s sets of recording thermometer 

I 


« « « 

I 

Ponilet’s Pyrhilliometer . . . . 

« 

* 

• 


I 

. . . 

« « « 

I 

Stewart’s Acti nometers (thermometers for) , 





7 



7 

Do, do. (chambers for) 





I 

. , • 


I 

Hodgkin son’s Actinometers .... 

• 




2 

••• 

... 

2 

Harschell’s do. 





1 

... 


I 

Regnault’s Hygrometers 





3 


... 

3 

Daniel’s do. 





10 

, .1 

»«» 

10 

Halleur’s do. ..... 

• 



• 

5 


... 

5 


H 
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Return of the Stocky Receipt and Issue of Instruments for the year i88^-H8 — continued. 


Instruments. 

In store on 
1st April 
1887. 

Received, 

1887-88. 

Issued, 

1887-88. 

In store on 

31st March 
1888. 

Pocket spectroscopes (Browning’s) 

• 






I 



1 

Anemometers 







25 

46 

28 

43 

Wind vanes ..... 

. 

• 





16 

2 

13 

5 

Beckley’s anemograph 

» 

• 





3 

I 

2 

2 

Casella^s do. ... 


t 





2 

I 

... 

3 

Draper’s self-recording Sun thermometers 







I 

... 

I 

... 

Electrical anemometer and wind vanes 







3 

... 

ftftft 

3 

Rain-gauges (Symons’) 5" diameter 







35 

IIQ 

21 

12,4 

Do. do. 6" do, . 







I 

I 

... 

2 

d 

00 

d 

d 

Q 







I 

3 

I 

3 

Measure glasses for 5" Rain-gauge 



« 




44 

148 

9 

183 

d 

d 

Q 



5 




I 

10 

I 

10 

d 

00 

0 

d 

Q 







3 

I 

I 

3 

Reading lenses , . . . . 





i 


I 

4 

3 

2 

Sun thermometer stands 





ft 


10 

§«• 

3 

7 

Radiation pads ..... 





« 


8 


3 

5 

Barometer cages • • . « 







... 

I 

I 

... 

Thermometer cages .... 




ft 



6 


2 

4 

Do. do. for ships 







12 

2 

ftftft 

14 

Prismatic compasses .... 







I 

... 

... 

I 

Sand-glasses (3 minutes) . 



ft 




10 

30 

II 

29 

Sun-dials . , • . , . , 



* 




1 

... 

... 

I 

Clocks 







... 

4 

4 

... 

Bottles for wet bulb thermometers 







112 

1.4 

8 

104 

Electrophorous ..... 







I 

... 

... 

I 

Filled tubes for Marine K. P. barometers 

• 


• 




8 

10 

6 

12 

Do. for Observatory K. P, barometers 


• 




17 

10 

• 1 1 

27 

Chain for Casella s embossing anemograph 

• 


« 




100 ft. 

... 

t ft 1 

100 ft. 

Gauges for testing Symons’ rain-gauges 

• 

• 





I pair 

‘ ... 

ftftft 

I pr. 

Plummet brass 

. 






... 

I 

• ftft 

I 

Bull’s eye lanterns .... 

• 

• 

■ 


* 


... 

I 

1 
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APPENDIX B. 


List of Recipients of the Publications of the Meteorological Office^ 


Adelaide 
Agra 
Ajmere . 
Algeria . 


Allahabad 


Amraoti 
Amsterdam . 

Bangalore 

Batavia . 
Berlin . 


Bombay 


Brisbane, Queensland 
Brussels 

Bucharest, Roumania 
Budapesth 


Calcutta 


/ 

\ 

/ 






Meteorological Observatory. 

Editor of the Delhi Gazette, 

Chief Commissioner. 

Meteorological Service of the Ecole des Sciences d’ Alger, 

Secretary to the Government, North-Western Provinces and Oudh. 
Department of Revenue and Agriculture, North-Western Provinces and Oudh. 
Meteorological Reporter, North-Western Provinces and Oudh. 

Sanitary Commissioner, ditto ditto. 

Editor of the Pioneer, 

Sanitary Commissioner for Berar. 

Royal Academy of Sciences. 

Chief Commissioner, Mysore and Coorg. 

Inspector General of Forests, Mysore and Coorg. 

Magnetical and Meteorological Observatory. 

Royal Prussian Meteorological Institute, 

Secretary to the Government of Bombay. 

Meteorological Reporter for Western India. 

Colaba Observatory. 

Sanitary Commissioner with the Government of Bombay. 

Bombay University. 

Asiatic Society of Bombay. 

Sassoon Mechanics Institute. 

Geographical Society of Bombay. 

Editor of the Bombay Gazette, 

Ditto Times of India, 

Elphinstone College. 

Observatory. 

Royal Academy of Sciences. 

Royal Observatory. 

Meteorological Institute, 

Observatory. 

H. M. Secretary of State for India (through Revenue and Agricultural Dept.). 
Private Secretary to His Excellency the Viceroy, 

Secretary to the Government of India, Revenue and Agricultural Department. 


Ditto 

ditto, 

Home Department, 

Ditto 

ditto, 

Public Works Department, 

Ditto 

ditto, 

Foreign Department. 

Ditto 

ditto, 

Department of Finance and Commerce. 

Ditto 

ditto, 

Military Department. 


Secretary to the Government of Bengal, Revenue Department. 
Meteorological Reporter to the Government of Bengal. 
Surveyor-General of India. 

Geological Survey of India. 

Sanitary Commissioner with the Government of India. 

Ditto to the ditto. Bengal 

Superintendent, Botanical Gardens, Calcutta, 

Inspector- General of Forests with the Government of India, 
Surgeon-General with the Government of India. 

Asiatic Society of Bengal. 

Indian Museum. 

Calcutta U niversity. 

Presidency College. 

Public*Library. 

Editor of the Calcutta Review >> 

Ditto Statesman and Friend of India, 


H 2 


6o 


List of Recipients of the Publications of the Meteorological Office — continued. 


Calcutta — contd. 


/ 

. . .( 

Editor of the Englishman. 

Ditto Indian Daily News. 

Ditto Hindu Patriot. 

Ditto Indian Agriculturist. 

Pat. Doyle, Esq., C.E., Editor, Indian Engineering. 

Cambrids^e 



St. Xavier’s College Observatory. 

The Alipore Observatory. 

Mint Master. 

Indian Association for the Cultivation of Science. 

University Library (through H. M.’s Secretary of State for India). 

Cambridge, Massachusetts 

Harvard University. 

Cape of Good Hope 

« 

Astronomer Royal. 

Carlsruhe, Baden, Germany 

Bureau fur Meteorologie und Hydrographie. 

Chemnitz 


. • * 

Royal Meteorological Institute. 

Chatham 


* 

Royal Engineers’ Library. 

Christiania 


• ■ { 

Norske Meteorologiske Institut. 

Royal Observatory. 

Colombo 


■ • f 

Editor of the Ceylon Tunes. 

Ditto Ceylon Observer. 

Copenhagen . 


■ • i 

Surveyor-General of Ceylon. 

Danskc Meteorologiske Institut. 

Royal Danish Academy of Sciences. 

Cordoba 


• • ] 

Meteorological Office. 

National Academy of Science 

Darjeeling 


1 

Scrvicio Mcteorologico dela Provincia dc Cordoba. 

Conservator of Forests, Bengal. 

Dehra Dun 


• • ( 

)I.d\\iovoii\\(iIndian Forester. 

Superintendent, Great Trigonometrical Survey. 

Dharwar 

• 

• • • 

Conservator of Forests, Bombay, Southern Division. 

Dublin , 

• 

• , , 

Royal Dublin Society. 

Dacca . 



Dacca College. 

Edinburgh 


• • ( 

Scottish Meteorological Society. 

Astronomer Royal for Scotland, Royal Observatory. 

Scottish Geographical Society (through H. M.’s Secretary of State for India). 
Royal Observatory. 




Greenwich 



Astronomer Royal, Royal Observatory. 

Guatemala 


• * • 

Observatorio Mcteorologico del Institut Nacional de Guatemala. 

Hamburgh 


■ ■ ! 

Nord Deutsche Seewarte, 

Deutsche Meteorologische Gessellschaft. 

Havana < 


• * • 

Real Collegio de Belen. 

Hong-Kong » 


• . . 

Observatory. 

Indore 



Agent to the Governor General for Central India. 

Iowa, U.S. , 



Iowa Weather Service. 

Jeypore 



Maharajah’s Observatory, 

Jubbulpore 


• , , 

Civil Surgeon# 

Katmandu 



Resident at Nepal. 

Khandwa 



Civil Surgeon of Nimar. 

Kitzingen, Bavaria 


• • . 

Dr. Emil Von Schlagintweit, 

Kiirrachee 


, , 

Conservator of Forests, Bombay, Sind Division. 

Lahore •. » 


• ■ f 

Secretary to the Government of the Punjab. 

Meteorological Reporter ditto ditto. 

Leeds 


1 

Sanitary Commissioner ditto ditto. 

Conservator of Forests ditto ditto. 

Yorkshire College (through H. M.’s Secretary of State for India). 

Leipzig . 



Geographical Society. 

Lisbon , 



Observatoire de Infante d’Luiz. 

London , 


1 

Academy of Sciences. 

Meteorological Council. 

Royal Society, 

Royal Asiatic Society (through H. M.’s Secretary of State for India). 

Northbrook India Club (through H. M.’s Secretary of State for India). 

Society of Arts. 

Institution of Civil Engineers. 

Royal School of Mines. 



* * 1 


1 
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List of Recipients of the Publications of the Meteorological Office — continued. 



Royal Meteorological Society, 

Admiralty Library. 

United Service Institution, 

British Museum (through H. M.’s Secretary of State for India). 

Athenoeum Club. 

London — contd, . , . / 

Editor of the Philosophical Magazine, . ’ , 

\ 

Ditto Athencoum, 

Ditto Nature. 

Ditto Symonses Monthly Meteorological Maga&ine. 

Ditto Westminister Remew. 

Ditto Quarterly Review. 

/ 

Secretary to the Government of Madras. 

Madras , . . ■ / 

Ditto ditto, Public Works Department, 

Meteorological Reporter to the Government of Madras. 

Government Astronomer, Madras. 

Sanitary Commissioner, Madras. 

Madras University. 

Editor of the Madras Times. 

Ditto Madras Mail. 

\ 

Ditto Christian College Magazine. 

Government Central Museum. 

Assistant Director of Agriculture, Government of Madras. 

Surgeon- General, British Medical Department. 

Ditto, Indian Medical Department* 

Port Officer of Madras. 

Conservator of Forests, Northern Circle. 

Ditto ditto Southern Circle. 

Madrid 

Royal Observatory. 

Madgeburg . . . * . 

Observatory of the Magdeburg Zeitung. 

Manchester .... 

Literary and Philosophical Society. 

Manila 

Meteorological Observatory. 

Mauritius . . . . » 

Meteorological Society. 

Melbourne^ Victoria , . s 

Observatory. 

University Library. 

t 

Mexico 

' Public Library, ’ ■ 

Central Meteorological Observatory. 

Milan 

Royal Astronomical Observatory. 

Munich . • • • ^ 

Royal Observatory. 

Royal Bavarian Academy of Sciences. 

■ 'i 

Geographical Society. 

Royal Bavarian Meteorological Central Station. 

Chief Commissioner, Central Provinces. 

Sanitar^r Commissioner, ditto. 

Nagpur . . « . > 

Inspector- General of Education, Central Provinces. 

1 

NainiTal . • 

Meteorological Observatory, 

Conservator of Forests, Central Provinces. 

Ditto, ditto Central Circle, North-Western Provinces and Oudk. 

New Haven, Connecticut . 

Connecticut Academy of Arts and Science, 

New York, U. S 

Editors of the American Journal of Science. 

Meteorological Observatory. 

Ootacamund , . * • » 

Editor of the South of India Observer. 

Oxford . . • • • 

Radcliffe Library. 

Paris . . . . 1 

Radcliffe Observatory. 

Observatoire Municipal de Montsouris, 

Editor of La Nature. 

Physical Observatory, Meiidon. 

Perpignan, France 

Bureau Central Mdtdorologique de France. 

Meteorological Society of France. 

Observatoire Mdtdorologique et Magnetique. 

Perth, W. Australia . 

Meteorological Reporter. 

Pesaro, Italy . . . . . 

Royal Observatory, 

Philadelphia ... 

Franklin Institute. 

Poona ...... 

Conservator of Forests, Northern Circle, Bombay Presidency. 

Prague, Bohemia . . * . 

K. K. Sternwarte, 
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List of Recipients of the Publications of the Meteorological concluded. 


Raipur . 
■Rangoon 
Rome 

Rio de Janeiro 
Saharunpore . 
Santiago 
Secunderabad 

Shillong 

Simla 

Singapore 

Stockholm 

St. Petersburg 

Strasburg 

Stonyhurst 

Sydney 

Syracuse, Sicily 
Tasmania 
Tiflis, Russia . 

Tokei, Japan 
Toronto, Canada 
Turin 

Upsala , ♦ 

Utrecht . 


Vienna 


Vizagapatam 


Washington, U. S. 


Wellington, New Zealand 
Woolwich . 

Zi-ka-wei, Shanghai 
Zurich .... 


Civil Surgeon* 

Chief Commissioner, Burma. 

Sanitary Commissioner, ditto. 

Conservator of Forests, ditto. 

Editor of the Rangoon Timos* 

Central Meteorological Office. 

Imperial Observatory. 

Superintendent, Botanic Gardens. 

Observatorio Nacional. 

Secretary to the Resident at Hyderabad. 

Chief Commissioner of Assam. 

Conservator of Forests, Assam. 

Assistant Quarter Master General, Intelligence Branch. 
Principal Civil Medical Officer, Straits Settlements. 

Nautisk Meteorologiska Byran. 

Physical Central Observatory. 

Imperial Geographical Society of Russia. 

Prof. H. Wild, Physical Central Observatory. 

Imperial University Library. 

Stonyhurst College Observatory. 

Observatory. 

University Library. 

Royal Meteorological Observatory. 

Royal Society. 

Physical Observatory. 

Imperial Mining Office. 

Imperial Meteorological Observatory. 

Meteorological Office. 

Royal Astronomical Observatory. 

Meteorological Society of Italy. 

Meteorological Observatory. 

Royal Netherlands Meteorological Institute* 

K.K. Central- Anstalt fur Meleorologie und Erdmagnetismus. 
K.K. Geologische Reichsanstalt. 

Imperial Academy of Sciences. 

Dr. J, Hann. 

A. V. Nursingrow, Esquire. 

Chief Signal Officer, United States Army. 

Smithsonian Institution. 

United States Naval Observatory. 

H ydrogra phic 0 ffice. 

Professor Cleveland Abbe. 

United States Geological Survey. 

Observatory. 

Royal Artillery Library. 

Magnetical and Meteorological Observatory. 

Central Meteorological Institute. 
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APPENDIX C. 


Presentations to the Library from the ist April iS8y to the prst March iS88. 


Place. 



Title of Work. 


Algeria . 


i 


Allahabad 


Amsterdam 

Batavia . 

Berlin . 

Berne 

Blue Hill (U. S. 

Bombay . 


Brisbane * 


Brussells 

Budapesth 

Calcutta 


Meteorological Service 


Government of the N.-W. Prov-( 
inces and Oudh. ] 


1 j Meteorological Office 
\\ S. A. Hill, Esq. 

Royal Academy of Sciences 


Magnetical and Meteorological V 
Observatory. 1 

German and Austrian Meteorologi- 
cal Society. 

K. Preussischen Meteorologischen 
Institut, 

Dept, de Pinterieur de la ConfO- ( 
deration Suisse. ( 

A. Lawrence Rotch 

Government of Bombay 

Government Observatory 

Meteorological Office . . 


A.) 


Meteorological Observatory 


Royal Academy of Sciences • 

Central Anstalt fttr MeteorologiC' 
und Erdmagnetismus. 

Comptroller and Auditor General , 

Consul General of France 


Geological Survey of India . 


Bulletin M^teorologique du Gouvernemen; general de PAlg<5ri0, ist March 
18S7 to 31st January 18S8. 

Bulletin Mensuel, August 1886 to March 1887. 

Observations M^t^orologiques du Roseau Africain, Annee 1883. 

Gazetteer of the N.-W. Provinces, Vols. I to XIV. 

Gazetteer of the Province of Oudh, Vols. I to III. 

Supplement to the Fateh pur Gazetteer. 

Administration Report of the Meteorological Reporter to the Government of 
the N.-W. Provinces and Oudh for the year 1886-87. 

Some anomalies in the^ winds of Northern India and their relation to the dis- 
tribution of bardmetric pressure. 

Jaarboek voor 18S5, 

Verslagen en Mededeelingen der Koninklljke Akademie van Wetenschappen, 
Afd Natuurkundc, Derde Reeks, Deel II. 

Rainfall in the East Indian Archipelago, 1 886. 

Observations mad© at the Magnetical and Meteorological Observatory at 
Batavia, Vol IX. 

Meteorologische Zeitschrift, March to December 1887. 

Ergebnissc dor Meteorologischen Beobachtungen im Jahre 1886. 

Tableau graphtque des observations hydrometnques suisscs pourle Rhin, Aar,. 
Tessin, Rhone, Limmat, and Ruess, July 1B86 to June 1887. 

Results of the Meteorological observations made at the Blue Hill Meteorolo- 
gical Observatory in the year 1886. 

Twenty-third Annual Report of the Sanitary Commissioner for the Govern- 
ment of Bombay for 1886. 

Magnetical and Meteorological observations m'ade at the Government Obser- 
vatory, Bombay, for 1885* 

Brief sketch of the Meteorology of the Bombay Presidency in 1886-87. 

Meteorological synopsis of the Brisbane Observatory for January to July 
1887. 

Rainfall summaries taken at stations in the Colony of Queensland during 
January to June 1887. 

Correspondence relating to Meteorological Inspection and proposals for a new 
meteorological Organization in the Colony of Queensland. 

Weather chart of Australasia at 9 a.m., 3rd September 1887 to 9th February 
; 1888 (Sundays and holidays excepted), 

Anniiaire, 1886 and 1887, 

Bulletin, 3rd series, Tomes IX to XIII. 

Jahrbucher, XV Band, Jahrgang 1885. 

Civil Estimates 18S7-88, Vols. I and II. 

Comple Rendu des seances de la Commission Cent'rale d’eS'Sdeu^t^ de gea- 
graphie de France. 

Memoirs, Vol, XXIV, Part I. 

Records, Vol. XX, Parts 2 to 4, and Vol. XXI, Part I. 

Manual of the Geology of India, Part IV. 



Presentation to the Library from the rst April i88j to the jrst March 1888 — continued. 


Title of Work. 


Calcutta 


Government of India, Home De- 
partment. 


( Returns of the Rail-borne Traffic of Beng'al during the quarters ending the 
31st December 1886, 31st March, 30th June, and 30th September 1887, and 
for the year 1886-87. 

Report on the external Trade of Bengal with Nepal, Thibet, Sikkim, and 
Bhutan for the year 1886-87. 

Report on the River-borne Traffic of the Lower Provinces of Bengal and on the 
Inland Trade of Calcutta and on the Trade of Chittagong and the Orissa 
\ ports, with notes on Road Traffic for i8S(j-87, 

( Report of the Meteorological Council of the Royal Society for the year 
ending 31st March 1886. 

Instructions for keeping Log Books and compiling Meteorological Returns 
issued by the Bureau of Navigation, Navy Department, United States, 
America. 

/ India Office List for 18S6. 

j Variations of the Prices of Staple Food-grains in the Bombay Presidency by 
F. Chambers, Meteorological Reporter for Western India. 

Hand-book of Stations on Indian Railways corrected up to 31st December 
1886. 

Report on the condition and proceedings of the Government Observatory, 
Colaba, for the year which ended with the 30th June 1887. 

Administration Report of the Indian Marine for 1886-87. 

Government of India, Revenue/ List of Civil Officers holding Gazetted Appointments under the Government 

_ A . • 1. rx - . _ . I _£ Tj r r? : — a t 


and Agricultural Department. 


Henry F. Blanford, Esq. 


of India in the Home, Legislative, Foreign, and Revenue and Agricultural 
Departments corrected to ist July 1SS7. 

Administration Report upon the Madras Observatory for the year 1886* 

Civil Travelling Allowance Code, Revised Edition, Chapters i to 15 only (Pro- 
visional Issu(^. 

Imperial Gazetteer of India, 2nd Edition, Vols. XII, XIII and XIV. 

Report of the Public Service Commission, iSSu-87, with Appendices and Pro- 
ceedings of the Sub-Committee. 

^ Proceedings of the Public Service Commission, Vols. I to VI. 

Report on the preparations for, and observations of, the Transit of Venus, as 
seen at Roorkee and Lahore on the 8th December 1S74. 


Indian Association for the Culti- Report of the Tenth Annual Meeting held in April 18S7. 
vation of Science. 


Inspector General of Forests , 

Meteorological Office, Bengal 
Pat. Doyle, Esq. 

Public Library , 

S, R, Elson, Esq. 


I Report on the Course of Instruction at the Forest School, Dehra, for the 
year 1886-87, 

Report on the Administration of Bengal for 1S85-86. 

Indian Engineering, Vol. Ill, Nos. 9 to 13. 

Report of the Calcutta Public Library for 18S7, with Appendices. 

Memoranda of Useful Information for Shipmasters. 

Changes observed in the Density of the surface Sea-water at the Sandheads. 


Sanitary Commissioner with the Twenty-second and Twenty-third Annual Report of the Sanitary Commis- 

^ y 1. -c ? - i. 1 .^ r' .00- .1 .oo;- * 


Government of India. 
Surveyor- General of India 

Telegraph Department 
\ W. R. Williams . 

Cape of Good Hope , Meteorological Commission 


sioner with the Government of India for the years 18S5 and 1886. 

General Report on the Operations of the Survey of India Department during 
1885-86. 

Indian Telegraph Guide, No. XXXIV. 

Pilot's Pocket Book for 1887, 

Report of the Meteorological Commission for the year iS86. 


Carlsruhe 


Chemnitz 


I Central Bureau fur Meteoro- < Beitraze zur Hydrographie des Grossherzegthums, Baden, Erster Heft. 
I logie und Hydrographie. | Jahres-Bericht fur das Jahr. 1886. 


• Royal Meteorological Institute 


Jahres-Bericht fur das Jahr. 1886, 

Resultate aus den meteorologischen Beobachtungen im Jahre 1864 to 1873. 
Jahrbuch fur 1S86, i Leifurung, Abth i and 2. 
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Presentations to the Library from the ist April i88y to the ^ist March iSS8, 


Place. 


Christiania 

Colombo . 

Copenhagen 


Cordoba 


Dish HA Dun 


Dokpat 


Dublin 

Edinburgh 

Greenwich 


Hamburgh 

Havanna . 

Hong-Kong 

Iowa 

Jeypore . 

Lahore . 

Leipzig 


Donors. 


I Norwegian Meteorological In- 
stitute. 




Surveyor-General of Ceylon » 
jlnstitutMcteorologique Danois 
Royal Academy of Sciences , 

I Meteorological Office 

National Academy of Sciences 

Editor .... 


Trigonometrical Branchj Survey j 
of India. j 


Dr. Karl Weih ranch 


Observatory , • . 

Royal Dublin Society 

Scottish Meteorological Society 
Royal Observatory 


Deutsche Seewarte 


( 

■1 


Real Colegio de Helen 


Observatory 


Dr. Gustavas Henrichs . 
Maharajah’s Observatory 

Government of the Punjab 
Meteorological Office ♦ 

Verelns fUr Erdkunde 


Title of Work. 


^^^H^l^^’-^^Ss-Ergebnisse der Norwigischen Polarstation Bossekop in Alten. 
J hell I. ^ ’ 

Jahrbuch fur i 8 S 5 , 

Administration Report, 1886, Part II, Scientific, Meteorology. 

Bulletin Meteorologiqiie du Nord, February 1887 to January 18SS. 

Annuaire Metdorologique pour I’annee 1S84, Part 11, and 1885, Parts I and III. 

Oversigt, No. 3 of 1886, and Nos. i and 2 of 18S7. 

La VariabilidaclinterdiurnadelaTeraparatura en algunos puntos de la Re- 
publica Argentina y de America del sur on general, No. IV. 

Anales de la oficina Mcterologica Argentina, Tome V. 

Boletin de la Academia Nacional Ciencias, Tomo. IX, Entregas i, 2, 3^ and 
4a, Tomo X, Entrcga i. 

Actas de la Academia Nacoinalclc Ciencias en Cordoba (Rcpublica Ar- 
gentina), Tome V, Entrega Tercera. 

** Indian Forester”, April 1S87 to March 1888. 

Synopsis of the Results of the Operations of the Great Trigonometiical Survev 
of India, Vol. VIIIA. •' 

Spirit-levelled heights No. 2, Madras Presidency, Season 1885-86. 

Einfluss dcs Widerstandes auf die Pondelbewegung bie ablekenden Kraften 
111 it Anwendung auf des Foucault’sche Pendet. 

Zwanzigiahrige Mittelveerthc aus den Metcorologischen Beobachtuncren i886 
bis 1885 fur Dorpat. ^ 

Observations, September 1886 to September 1S88. 

Bericht itber die Ergebnissc der Beobachtungen an don Regenstation fur 
das Jahr* 188G, 

Scientific Proceedings, Vol, V, New Series, Parts 3 to 6. 

Scientific Transactions, Vol, III, Series 11 , Nos. n to 13, 

Journal, 3rd Series, No. 4, 

RiLsnlts of Meteorological and Magnetical Observations made at the Roval 
Observatory, Greenwich, in the year 1885. 

Wetterbericht, ist March 18S7 to 2gth February 1888. 

Monatsbericht, January 1886 to September 1887. 

Die Ergebnisse der Witterprognosen im Jahre 1886. 

Meteorologische Beobachtungen in Deutschland Jahrg VIII, 1885. 

Deutsche Ueberseeische Meteorologische Beobachtungen, Heft L 

Observaciones Magneticas y Meteorologicas, October to December 18S5. 

Five-day means of the principal Meteorological Elements for 18S6. 

Annual Weather Report for 1886, 

Weather Report for January to October 1887. 

Observations and Researches made at the Hong-Kong Observatory in 1886. 
Report on Information issued in 1886 concerning Typhoons. 

Report of the Iowa Weather Service for 18S6. 

Annual Reports of the Jeypore Medical and MeteorologicaUnstitutions for 
1886 and 1887. 

Report on the Meteorology of the Punjab for the year 18S6-87. 

Summary of Meteorological Conditions prevailing over the Punjab durine’ 
March 1887 to February 1888. 

Mittheilungen des Vereins fiir Erdkunde zu Leipzig, 1S84, 1885 and 1886. 


I 
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Presentations to the Library from the ist April 188^ to the 31st March 1888 — continued. 


Title of Work. 


Royal Academy of Sciences 


G. J. Symons, Esq.! 


Madras . 


Madrid 


Magdeburgh 
Manila . 


Mauritius 


Melbourne 


Mexico 


Meteorological Office . 


Publishers .... 
Royal Asiatic Society . 

Royal Meteorological Society 

Royal Society 
Society of Arts 
Government Astronomer 

Government of Madras 

Astronomical Observatory 

Magdeburgischen Zeifcung 
Meteorological Observatory 

Observatory 

, Observatory , . . , 

. Observatory , . . , 


R. Osservatorio Astrpnomico 


i Conferencia Acerca dos Infinitamente Pequenos. 

Conferencia Acerca da Circulacos da Materia. 

Jornal de Sciencias Mathematicas Physicas e Naturaes, Nos. XXX to XLIV. 

. Symons’s Monthly Meteorological Magazine, March 1887 to February iSSS. 

/ Quarterly Weather Report, Parts 11 to IV of 1878, and Parts I and II of 1S79. 

Monthly Weather Report, September to December 1885. 

Weekly Weather Report, Vol. Ill, No. 535 Vol. IV, Nos. \ to 55. 

Quarterly summary of the weekly Weather Report, Vol. Ill, 4th quarter and 
year 5 Vol. IV, ist and 2nd quarters. 

Report of the third meeting of the International Meteorological Committee, 
held at Paris, September 1S85. 

\. Report of the Meteorological Council to the Royal Society for the year end- 
ing 3[st March 1SS6. 

Hourly Readings, Parts III and IV of 18S4 and Part I of 1885. 

Daily Weather Report, ist July to 31st December 1886, 

Atlantic Weather Charts, Sth November 1S82 to 14th February 1883. 

Suggestions for an international nomenclature of clouds and remarks con- 
cerning the nomenclature of clouds. 

\ Meteorological observations made in ships of the Russian Fleet (Nos. 52 to 54). 

• Westminister Review, January to March 1888. 

. Journal, Vol. XIX, Parts II to IV ; Vol. XX, Part I. 

^ Quarterly Journal, Vol. XIII, Nos. 61 to 64. 

J Hints to Meteorological Observers, 
b Meteorological Record, Vol. VI, Nos. 23 to 26. 

, Proceedings, Nos. 249 to 260. 

. Journal, Nos. 1791 to 1842. 

. Results of the observations of the fixed Stars made with the meridian circle hl 
the Government Observatory, Madras, for the years 18O2 to 1804. 

/ Manuals of the Kurnool and Coimbatore districts of the Malabar district, 
\ Vols. landll. 

) Annual Administration Report of the Forest Department, Madras Presidency, 
for the year I885-86. 

, Observaciones mdteorologicas efcctuadas en el Real observatorio de Madrid 
Anos 1865, 1866 and 1868 to 1875. ' 

, Jahrbuch der meteorologischen Bcobachtungen, Jahrg IV, 1885, 

. Observaciones verificados, January to June 1883. 

/ Annual Report of the Director of the Royal Alfred Observatory for the vear 
J 1886, 

( Mauritius Meteorological Results for 1886. 

. Monthly record of results of observations in Meteorology, Terrestrial Mag- 
netism, &c., taken at the Melbourne Observatory from October 1886 to 
October 1SS7, 

r Longitud del Observatorio Astronomico Nacional Mexicana. 
t Anuarie Ano de 1888. 

( Publicazioni del Reale Osservatorio di Brera in Milano, No. 6 ; No. 7, Part II * 
and Nos. 27 to 31, * 

Nuova triangolazioni della citta di Milano. 

Osservazioni Meteorologiche esequite nella R. Specola di Brera Annos 18S2 
and 18S7. 




Presentations to the Library from the isb Apriu i88y to the ^xst March 1888 — continued. 


Place. 


Munich . 


Nagpur . 


Donors. 

Geographical Society . 
Meteorological Central Station 


Title of Work. 


Royal Bavarian Academy of 
Sciences. 


[Chief Commissioner, Central Prov-y 
inces. 


Jahresberichfc der Geographischen Gesellschait fiir 1886, 

/ Ubersicht iiber die Witterungsverhaltnisse im Konigreiche Bayern, June to 
I August 18S6 and February 1887 to January 1888. 

\ Beobachtungen der Meteorologischen stationen im Konigreich Bayern, Jahr- 
\ gang, Vill, hefte 2 and 4, Jahrgang IX, hefte i to 3. 

Sitzungsberichte der mathematiscli-physicalischen classe ,1885, hefts 2 to 4; 
18SG, belts I to 3. 

Abhandlungen der mathematisch*physicalischen, Fiinfzehnter Band, Diette 
and Tvviete Abth; Schzehnter Band, Erste Abth. 

Gftdacbtnisrede auf Joseph von Fraunhofer zur Feier Seines hundertsten 
Geburtstago. 

Gedachtnisrede auf Carl Theodor v Siebdd. 

Inhaltsuerzeichniss der Sitzungsberichte, Jahrgang 1871 to 1885, 

Resolution on the Revenue Administration of the Central Provinces for the 
yeats 1885-86 and 1S86-S7. 

Resolution on the management by Government of private Estates in the 
Central Provinces during the year ending 30th September 188C. 

Returns of Railway-borne Traffic for the quarters ending 31st March, 30th 
June, and 30th September 1887, and for the year 1886-87. 

Report on the Nagpur Experimental Farm in the Central Provinces for 
18SO-87. 


Nrw Haven . 


States). 


Sanitary Commissioner, Central 
Provinces. 

Connecticut Academy of Arts and 
Sciences. 

Yale University . - . . 


New York 

Observatory .... 

Oxford 

Radcliffe Observatory . 

Pauls . . 

Bureau Central Meteorologique j 
do France. u 

Meteorological Society of France . 

Philadelphia . 

Franklin Institute. 

Puebla 

Meteorological Service 

r 

POLA 

Hydrograpbischen Ampte . 

Prague . - -I 

K. K. Sternwarte .... 

K, W. Zenzie .... 

Rio de Janeiro 

Imperial Observatory . . 

Riposto . s 

Osservatorio Meteorologico del R. 
Institute Nautico. 

Rome 

Ufficio Contrale Meteorologico Ita- 
liana. 

Rousdon (Devon) 

C. E. Peek, Esq. . . . 

Sinlangor (Malay 

A. W. Sinclair, Esq. . 


Report of the Sanitary Commissioner, Central Provinces, for the years 1873 to 
1885. 

1 Transactions, Vol. Vll, Part 1 . 

I Transactions of the Astronomical Observatory of Yale University, Vol. 1, 
■Part 1 . 

Abstract of registers from Self-recording Instruments for January to Decem- 
ber 1887. 

Results of Meteorological Observations made at the Radcliffe Observatory in 
the year 1884. 

Bulletin International, 4th March 1887 to ist March 1888. 

Bulletin Mensuel, January to November 1887. 

Annuaire November 1886 to September 1887, 

Journal, March 1887 to February 188S. 

Boletin de Estadistica del Estado de Puebla Tomo i, Nos. i to 3 and g to 26. 

Meteorologische und Magnetische Beobachtungen, February 1S87 to January 
18S8. 

Jahresbericht der Meteorologischen und Magnotischen fiir 1887. 

Magnetische und Meteorologische Beobachtungen im Jahre 1886. 

Die Meteorologie Sonne und die Wetter Prognose des Jahres i886v 

Revista do observatorio, February 1887 to January 188S. 

Bulletin Astronomique et Meteorologique, December 1883, 

Bcillettino mensile, February 1887 to January 1888. 

Annali, Serie II, Vol. VI, Parts I to III. 

Meteorological Observations made at the Rousdon Observatory for i8S6. 

Results of Meteorological Observations made in Sinlangor (Malay States), 
1879 to 1884. 


I 2 
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Presentations to the Library from the ist April i&S'p to the 31 st March 1SS8 continued. 


Place* 

Donors, 

Title of Work. 


/ 1 

^ Beobachtungen der Russischen Polarstation an der Leinamundung, II Theil. 



Meteorologische Beobachtungen, 1 and II Zeiferung. 


Imperial Russian Geographical ( 
Society. 

Beobachtungen vom Jahre 1882-83 and 1S83-S4. 

Beobachtungen der Russischen Polarstation auf Nawajozomlla, II Theil. 
Meteorologische Beobachtungen bearbeilet von K. Andryeff. 

St, Petersburgh • ^ 

• 

Heransgegeben unter Reduction von R, Lenz. 

^ Annalen des Physicallschen Central Observatoriums Jahrg 1SS5. 



Jahresbericht des Physicalischen Central Observatoriums i860, 1S77-74, 1877- 
78, 1879-80, 1S81-S2, and 18S3-S4. 

Correspondence Meteorologique publication trimestrielle deP administration 
des mines de Russie Annce 1850 to 1804. 



Compte Rende Annuel 1849, 1850 and 1852 to 1S64, 

Physical Central Observatory , ( 

Meteorologisclies Daily Bulletin 1878 to 1S84. 

^cllen 2 :ugang der Gewasser des Russischen Reiches von Rykats- 

p tagliche variation der Temperatur an iS stationen 

des Russischen Reiches von Wahlen. 

Catolog der Mctcorologischen stationen in Russland und Finland von Leyst. 



\ 

Pegen Verhaltnisse des Russischen Reiches, mit Atlas. 

Stonyhurst 

College Observatory , , ^ 

Results of Meteorological and Magnetical Observations, 1886. 

Sydney . 

li. C. Russell . . , 

Notes upon floods in Lake George, 

Notes upon the history of floods in the river Darling. 


Observatory , , . , -j 

Results of rain and river observations made in New South Wales and 
of Queensland during 18S6. 

^fs85 ^ Meteorological Observations made in New South Wales during 

Syracuse . 

Observatory .... 

Osservazioni Meteorologiche Anno X, Nos. i to 12. 

Tasmania . 

Royal Society .... 

Papers and Proceedings of the Royal Society of Tasmania for 1SS6. 

Tiflis 

Physical Observatory . * . |^ 

Meteorologische Beobachtungen im Jahre 1885. 

Magnetische Beobachtungen in der 18S4-85, 

Tokio 

Imperial Meteorological Central 
Observatory. 

Monthly summaries and monthly means for the year 1886, with 41 maps. 

Toronto * . 

Meteorological Office . . , 

Monthly Weather Review, December 18S6 to December 1887. 

Report of the Meteorological Service of the Dominion of Canada for 1884. 


Dr. L, Camerans «... 

Ricerche interne alle specie Italiane del.Genere Gordins. 

A. Charier.— Bollettino dell’ Osservatorio, Anno XXI, 1S86. 


A. Charier.-Effemeridi del sole, della Luna e dei principal! Pianeti calcolatr 
per Torino m tempo medio civile di Roma per P anno 1888. icoiati 

Turin • . *( 

Osservatorio Astronomico dell* 1 
, Universtd di Torino. 

" Barnard-Hartwiff all- 

® Barnard-Hartwif all’ 

F. Porro.-— Determ inazione della latitudine della stazione astronomica di Ter-. 
moll mediante passaggidi stelle al primo verticale. 

ultima serie^ di osservazioni delle Comete Finlav e 
Barnard-Hartwig alP equatonale di Merz, ^ ® 

\ 

Societa Meteorologica Italiana , 

Bollettino Mensuale, January to December 1887. 

Bollettino meteorologico delP osservatorio del R. Collegio carlo Alberto in 
Moncahen, Vols, I to XII (1866 to 1877). s u rtioerco in 


69 


P rescut'Ciho^is to the hibyary from the ist Apvil i88y to the jist MufcIi iSSS — coniinuedi 


Place. 


I'URIN 


Umballa . 


UPSALA 
Utrecht . 


Vienna . 


Donors. 


. Societa Meteorologica Italiana 

. G. T Carruthers . , , , 

. Meteorological Observatory . 

. PoyaJ Dutch Meteorological Insti- 
tute. 

/ Dr. K, Exner . • . . 

K. K. Central Anstalt fijr Muteo- / 
rologie uiul Erdmagnetismus. ^ 

K. K. Geologjsche Rcichsanstalt , 

/ 


Royal Academy of Sciences 


Title of Work. 


Bollettino menile, Serie II, Vols. I— III, Vol. V, No. 2; Vol, VIII, No. i, 
Bollettino decaclico, Anno XIII, Nos. 1 and 2. 

Sun’s Great Waterfall, 

Bulletin mensucl, Vol. XVIII, Ann^e i885. 

Nederlandsch Meteorologisch Jaarbock voor 1878, Tweede Deel 1S8G. 


Ueber die Scintillation. 

Wetterbcricht, 21st January 1887 to loth February 1S8S. 

Jabrbucher, Jahrgang 1SS5, Band XXII. 

Meteorologische Zeitsclirift, January 1888, 

Verhandlungen, Nos. 2 to 18 of 18S7 ; No. i of 1S8S. 

Dr, A. W'fm 77 iutk und Dr. G. A. Ubor cine experimentelle 

Bestimmung der Magnetisirungsarbeil. 

Dr. C. W, C. Fuchs . — Statistik der Erdbebon von 1865 to 1885. 

Dr. Eduard Mahler . Untersuchungen iiber in hebraisciien 
Schriften erwhante Finsternisse. 

Untersuchung einer im Buche, Nahum ”auf den Untergang Ninive’s 
bezogenen Finsternias. 

IJbcr den Stern misri clcr Assyrer, 

Uber cine in eincr syrischon Grabinschrift erwiilinto Sonncnfinsternlss. 

Dr. Beitrag zur Hansen’sehen Theoric der Sonnenhnstcr- 

nis*ie. 


Friedrich Bcstimmiing dor Bahn des Planeten 23O Honoria. 

Bestirniming der Halm des Kometen 1848 I. 

Dr. A. V. Walien/mfe 7 i . — Uber die Themien von Gasteln. 

Dr. Qotdlioh Adler.^Vhe,t die Energie magnetisch polarisirter Kdrper, nebst 
Aiuvendiingon der he/ugHchen Fonnein insbesondere aiuf (Juineke’s Meth- 
ode zur Bestirniming dor Diamagnetisirungszaihl. 

y. IJaiihiter.’-AJhiit die Lincin gleicher Stromdichte auf flachenformigen 
Lei tern. 


Dr. Max SekusUr.-^ResultSLte der lintersuchung des nach clem Schlam- 
mregen von 14 October 1885 in Klagenfurt gesamrnelten Staubes. 

y. Lhfiar den Stand das Normalbarometem rles metenroIogis<dian 
Institutes in ^Wien gegeniiber dun Nurinaibarometern der anderen 'meteo- 
rologischcn CeutralsteUen Europfi’s. 

Uber dio^ 36tagige Periode der erdmagnetischen Elemente in hohen 
niagnetischen Breiten, 

t)bar die 26tagige Periode der tagllchen Schwankung der erdmagnetischen 
Elemente, 

G, V, Niesel . — Bahnbestimmung des Meteors vom 17. Juni 18S5. 

Dr. Fram ATwAwarA— Uber die definitiven Elermente des Planeten 153 Hilda, 

Fra^ Exner , — Uber die Ursache und die Gesstze der atmospharischen 
Elektricitat, 

Zur Photometrie der Sonne, 

Uber Transportable Apparate zur Bcobachtung der atmospharischen 
Elektricitat. 


A. V. OberTnayer u M, Ritter Pichler , — Uber die Einwirkung der 

Entladung hochgespannter Elektricitat auf feste in Luft suspundirte 
Theilchen. 

Uber die Entladung hochgespannter Elektricitat aus Spitzen. 

' Anioit Uber Drehschwingungen einer Kugel mit Luftwiderstand. 
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Presentations to the Library from the ist April i88y to the ^ist March iS88 — concluded 


Place. 


Donors. 


V I E N N h— continued 


Royal Academy of Sciences — 
continued. 


Title of Work. 


y. Loschmidt . — Schwingungfszahlen elner elastischen Hohlkugel. 

Theodor Ritter v Oppolzer , — Bahnbestimmung des Planeten 237 Cdlestina, 

FdiLard Linnemann, — Austrium, ein neues metallisches Element. 

y. Hann . — Bemerkungen zur taglichen Oscillation des Barometers. 

BoUzman.ft^exx&v Beweis zweler Satze iiber das Warmegleicligewicht unter 
mehratomigen Gasmolekiilen. 

Eduard S%iess . — ^Uber unterbrochene Gebirgsfaltung. 

A. Wachlomhi . — Die tl^elverhaltnisse in der Bukowina. 

Comtanthi Freih 1) Eitingshix%mn.'-'^b\ixt%'b zur Kenntniss der Tertiar- 
ilora Australiens, II folge. 

C. A. Forges , — Uber eine Inductionserscheinung. 

Ladislaus Satke.—lJhey den taglichen Gang der Windgesclnvindigkeit und 
der VVindrichtung in Tarnopol. 

y. Objective Darstellung der wahren Gestalt einer schwingcnden 

Saitc. 


Vizagapatam 


Washington . 


Wellington 


. Zr-KA-WEI , 


Zurich 


\ 

A. V. Nursingrcw, Esq. 

Chief Signal Office . . .j 


I 

Hydrographic Office . 

Smithsonian Institution 
United States Geological Survey . 

Colonial Museum 

Observatory 

Swiss Meteorological Institute 


j 

I 




E. Lechner.‘->\}hQY Edlund’s Disjunctionsstrome. 

V. Laska , — Studicn zur Storungstheorie. 

Anzieger, Nos. 24 of 18S5 to 21 of 18S6. 

Results of Meteorological Observations recorded at the G. V. Juggarow’s 
Observatory,, Vizagpatam, during 18S6. 

Monthly Weather Review of the United States, December 1S86 to August 
and October to December 18S7. 

Summary and Review of International Meteorological Observations for De- 
cember 1S85 to September and November and December 1S8O. 

Weather Charts of the United States for 7 A.M., ist August 1887 to 17th 
September and 25tli September to nth February 1888. 

Weather Charts of the United States for 7 A.M., 3 p.m., and lo p.m. for ist 
January to 31st March 1SS7. ’’ 

General Instructions to Observers of the Signal Office. 

Report of the Chief Signal Office, War Department, 1885, Parts I and 11 

1887. ^ 

Daily International Chart, ist to 8th October and ist November to 31st De- 
cember 1 886. 

Pilot Chart of the North Atlantic Ocean, January to March and June and 
November 1886, and March 18S7 to February 1888. 

West Indian Hurricanes and the law of Storms. , 

Smithsonian Report, 1885, Part I. 

Statement of the organization, business methods, , and work of the United 
States Geological Survey. 

Official record of the New Zealand Industrial Exhibition 1885. 

L’inclinaison des vents sur I’horizon 3^, Note premiere, Ann^e d’observations 
1886. 

Bulletin Mensuel, January to December 1886, and year. 

Sur les variations de temperature observee^s dans les cyclones, 2e Note. 

Meteorologische Beobachtungen, October 1886 to July 1887. 

Annalen der Schweizerischen meteorologischen Central Anstalt, 1S85. 
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Purchases for the Library^ 

American Journal of Science, April 1887 to February 18S8, 

American Meteorolog-ical Journal, Vol. IV, Nos. i to 9. 

Andree’s Hand Atlas. 

Annalen der Physik und Chemle 18S7, Nos. 5 to 12 ; 1S88, Nos. i to 3. 

Applied Mechanics. By CottcriU, 

Comptes Rendus de V Academic des Sciences, Vol. CIV, Nos. 10 to 26 ; Vol. CV, Nos. i to 26 ; VoL CVI, Nos. i to 9 j and tables 
of Vols. cm and CIV. 

Cartes synoptiques journalieres du temps, le Nord de I’ Atlantique une partie des continents avoisinants ; puliees par Tlnstitut 
Meteorolog-ique Danois et le Deutsche Soewarte, December 18S3 to May 1S84. 

Deutsche Rundschau fur Geographic und Statistik, Vol. IX, Nos. 7 to 12; Vol. X, Nos. i to 6 . 

Dynamics for beginners. By Lock. 

Elementary rigid Dynamics. By E. J. Routh. 

Elementary Lessons in Electricity and Magnetism. By Silvanus Thomson. 

Elementary Practical Physics, Part II. By Stewart and Gee. 

Electric Transmission of Energy. By G. Kapp, 

Electric Light Arithmetic. By Day. 

Encyclopcedia Britannica (Ninth Edition), Vol. XXII. 

Examples on Heat and Electricity. By Turner, 

Geometrical Optics. By R. S. Heath. 

La Nature, Nos. 720 to 771. 

Mathematical Xheory of Elasticity, By Ibbetson. 

Nature, Nos. 907 to 958, 

Nautical Astronomy and Navigation, Part I. By H. W. Jeans. 

Philosophical Magazine, March 1887 to March 1888. 

Practical Astronomy by Loomis. 

Practical Electricity. By Ayrton. 

Propei ties of Matter. By P. G. Tait. 

Sailor’s Language. By W. C. Russell. 

Sailing Directions. By Heck ford. 

Spherical Trigonometry, Parts I and IL By Preston and M’clelland. 

Text Book of Algebr.a, Part I. By Chrystal. 

Thacker’s Indian Directory for 18H8. 

Treatise on Nautical Astronomy, By J. Morrifield. 

Vierteljahrs-Welfcer-Rundschau an der Hand der taglichen synoptischen Wetterkarten fiir (hm Nordatlantischen Ocean das 
Danisclien mcteorologischen Institute und der Deutschen Seewarte, Herbst 1883, Jahrgang I, Heft L 
Vierteljahrs-Welter-Rundschau an der Hand der taglichen synoptischen Wotterkarten fiir dan Nordatlantischen Ocean des 
Danisclien meteorologisclien Institute und der Deutschen Seewarte, Winter 1883-84, Band I, Heft IL 
Weather. By Honourable Ralph Aborcromby. 


Goveriimeut of India Central Printing- Office.— No. 3J. Meteo.-2u-9-88,— 300. 



REPORT 


ON 

THE ADMINISTRATION 

OF THE 

METEOROLOGICAL DEPARTMENT OF THE GOVERNMENT OF INDIA 


IN 

iSSS'Sq- 

1 

PART I.—GENERAL. 

The Report is divided into two parts or sections. The first gives an account of the 
more important changes in the working of the Department, and of the results of the more 
important sections of the work of the Department throughout the year. The second part 
contains details of administration, and describes the classification,. condition and working 
of the observatories and meteorological offices, and the results of the inspection of observ- 
atories during the year. 

2. The permanent Head of the Department, Mr. H. F. Blanford, was on furlough 
during the whole of the year, and I continued to act for him, and Mr. Pedler to officiate 
as Meteorological Reporter to the Government of Bengal. As stated in last year’s 
Report, the Government of India, acting on a recommendation of the Finance Commission, 
reduced the Western India Reportership from a whole-time to half-time post from ist 
August. Mr. Chambers declined to accept the appointment on the new terms, and his 
Head Clerk carried on the work of the Bombay Office from that date until the 7th of 
November, when Mr. S. A. Hutchinson of the India Telegraph Department was appointed 
tentatively for a period of four months. As it was found that the meteorological duties 
djd not interfere with the proper performance of his departmental duties, he was per- 
manently appointed Reporter for Western India on the 4th May 1889. Mr. Dallas, ist 
Assistant Meteorological Reporter, took three months’ privilege leave from the 28th De- 
cember, Finally, Mr, Hill, Reporter to the Government of the North-Western Provinces, 
went on furlough for 9 months from the 3rd of March, and Mr. J. Holt, C.S., Acting 
Professor of Physics, Muir College, was appointed to officiate for him. There have hence 
been an unusually large number of changes during the past year. These have, to some 
extent, interfered with the full working of the Department during the last five months of 
the year and delayed the completion of important investigations in the Central Office. 

’ Important Changes effected during the year, 

3. It was stated in last year’s Report that the Government of India asked me in May 
1887 to submit proposals for a partial reorganization of the Department, the main object 

A 
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of which was to extend its practical value as a centre for collecting and disseminating 
meteorological data and information without sacrificing or impairing the scientific work 
carried on by the Department in the investigation of the causes and relations of meteo- 
rological phenomena in India. A portion of the changes proposed was sanctioned as a 
tentative measure in December 1888, as explained in last year’s Administration Report, 
pages I — 9. As these changes were found to work smoothly and to increase the effi- 
ciency of the Department in the direction indicated by the Government of India, I submitted 
in September the final proposals for the permanent changes. These were sanctioned with 
effect from the ist of January 1889. The objects and scope of these changes were fully 
stated in last year’s Administration Report and need not be repeated. It is hence only 
necessary to state and explain the changes which were thus permanently introduced from 
1st January 1889. This is done in the following twelve paragraphs : — 

4 (I). — The permanent retention of 8 AM. as the hotir for the observations telegraphed 
daily to Simla, Calcutta, and Bombay for the various Daily Weather Reports issued by the 
Department, and the discontinuance of the 10 A.M. and 4 pm. observations at 88 of the 
igy observatories maintained by the Department. — The change of the general hour of 
the morning observations from 10 A.M. to 8 A.M. enables the Simla Office to issue the 
Daily Weather Report in the afternoon of the same day, and the Bengal Reporter to issue 
the Bay of Bengal Report at about 1 1 A.M. or at the beginning of the office day to 
Calcutta merchants, shippers, &c. The acceleration in the publication of the Daily 
Reports was much appreciated in Calcutta and Bombay as well as by the Government 
of India and the continuance of the 8 A.M, observations was hence practically decided. 
In my original proposals, I suggested the abolition of the 10 A.M. observations entirely, 
but General Strachey and Mr. Blanford both recorded their opinion that this was 
probably too sweeping a change. Further consideration suggested a compromise which 
will entirely obviate the objections that were originally urged by these meteorological 
authorities. The chief use made by Mr. Blanford of the daily observations at 10 A.M. and 
4 P.M. was in the preparation of the monthly means and data used as the basis for the dis- 
cussion contained in the Annual Report. The Simla Daily Report was a later feature of 
the work of the Department than the Annual Reports, and hence considered as subsidiary 
and less important. The Annual Reports contain comparisons of the mean values of the 
elements of meteorological observation for each month of the year (based on the 10 and 
16 hours’ observations) with the normal values. It has been frequently pointed out in 
annual and other reports of the Department that the variations in the elements of 
observation (obtained by these comparisons) accompanying large differences in the 
distribution of the south-west monsoon and cold weather rainfall are always small in 
amount. Hence accurate comparison requires not only accurate present observations, but 
also accurate means or accurate observations for a series of years past. It is hence undoubt- 
edly desirable to continue to record the 10 and 16-hour observations at all observatories at 
which thoroughly reliable series of observations have been taken for at least 10 years. 
Such, observatories will supply the most exact data possible under present conditions for the 
comparison of the meteorological conditions of the current year or of any portion of it with 
the normal conditions. Hitherto the observations taken at all the observatories (with the 
exception of certain observatories in Bepgal established in 1883 for purely provincial 
purposes) have been included in the Annual Reports, and practically equal values or 
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weights have been given to all such observations, and the results based on them. A 
careful examination of the whole of the meteorological returns of the 157 stations at 
which observations were taken in 1887 has shown that those of about 88 were either vitiated 
by frequent errors due to carelessness of observation, or to the prolonged use of imperfect 
instruments or instruments whose errors were either not known or were variable in amount, 
or were of little value as they had not been taken for a period long enough to furnish 
satisfactory and comparative means. The shortest period of observation in India which 
will furnish fairly satisfactory and accurate mean is 10 or ii years. Hence, as the 
previous observations of those 88 stations did not afford satisfactory data and means 
for the accurate comparison on which the scientific discussion of the weather of the year 
in the Annual Report is based, it was decided to discontinue the 10 and 16 hours’ 
observations at these stations, and to continue these observations only at the remaining 
69 stations, the meteorological returns of which can be accepted as of the highest 
standard of accuracy, and can hence be used as a reliable basis for scientific discussion 
in the Annual Report. 

5. The continuation of the publication of the Annual Report, based on the meteorolo- 
gical returns of these 69 observatories, instead of on the returns of the whole 157 stations, 
will have the following advantages 

1 st . — The Annual Report will be published in the same form as hitherto, and 
meteorologists will have the continuous series of observations and means 
up to date for any investigation on Indian meteorology they may desire to 
make. 

2 nd . — ’The Annual Report will be confined to a scientific discussion and correlation 
of the chief features of the meteorology of the year, based on the comparison 
of accurate observations with accurate means, and will be of greater scientific 
value than at present. 

jrd . — The Report will give the results of about 69 stations, instead of 142 as in that 
of the year tS88, and will be considerably less than half its present size. The' 
labour of preparing and printing will hence be much diminished, and the Re- 
port will usually be issued within four or five months after the termination of 
the year to which it refers. 

6. In consequence of these changes in the hours and work of observation at the major- 
ity of our observatories, it was necessary to re-classify the observatories in accordance 
with the changed conditions of their work. The following is the classification now 
adopted - 

ist.-^First class Observatories, including Calcutta, Allahabad, and Lahore, at which 
continuous registration is effected by automatic methods, and Mussooree or 
Simla, at which special actinometric observations of a strictly scientific char- 
acter are taken. 

2nd.— ^Second class Observatories, at which a set of observations is taken daily at 
8 A.M., and telegraphed to Simla, Calcutta or Bombay for the preparation of 
the daily, weekly and monthly reports, issued as early as possible for the in- 
formation of the public, and two sets of observations daily at 10 A.M. and 4 
P.M., utilized in the preparation of the Annual Report, or scientific review of 
the weather of the year. 
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2'yd- — Third class Observatories, the great majority of which will take daily a set of 
observations at 8 A.M. only, to be telegraphed to Simla, Calcutta or Bombay, 
but a few of which (as for example,. Kailang, Leh, Nancowry, Amini Divi, 
&c.) will not for many years, if ever, be able to communicate by telegram 
with Simla, and will hence take observations either at lo A.M. and 4 P.M. as 
heretofore, or at 8 A.M. only, as may be found most desirable. These latter 
observations will be utilized either in the Annual Report or in the Daily Weather 
Charts of the whole Indian land and sea area which it is proposed to prepare 
and publish shortly. 

7. In connection with the above re-classification, it was determined to pay observers 
or the amount of work they performed. The following rates of payment were sanctioned 
by the Government of India with effect from the ist of January 1889:— 

Per 

mensem. 

i R 

(i) For taking 8 A.M. observations and despatching weather telegrams , lo 

(а) For recording 10 and i6 hours" observations as well as taking 8 hours’ 

observations and sending daily weather telegrams , . . .18 

(3) For taking only 10 and 16 hours’ observations , ... . la 

{4) Additional payment to observers at certain coast stations who send, as 
part of their regular duty, storm telegrams for use in connection with 
the storm warning work of the Department . . . . .5 

,(5) Additional payment to observers in charge of automatic wind register- 
ing instruments. (This allowance is only given, if a Beckley’s 
Anemograph be kept in addition to an ordinary wind-vane and anemo- 
meter) ... - 4 

(б) Additional payment to observers who take special observations of solar 

and grass radiation thermometers 

8 . (II ). — The permanent adoption of the system of telegraphing rainfall information 
to Simla introduced tentatively in 1888, and the establishment of a uniform system efrain^- 
fall registration throughout India.— rThe system introduced in the year 1888 was ex- 
plained in last year’s Administration Report. It enables the Department to prepare rain- 
fall charts and statistics for the information of the Government of India of a more 
satisfactory and comprehensive character than hitherto, and to give a fairly complete and 
systematic view of the distribution of the south-west monsoon rainfall throughout the 
whole season from week to week. The reasons for the introduction of a uniform system of 

rainfall registration were fully explained ip last year’s Administration Report (pages 5 9). 

The Local Governments have expressed their willingness to assist in the adoption of such 
a system, and a common hour of observation, viz., 8 A.M., has already been introduced. 
Rainfall is hence now measured at one and the same hour at all rain-gauge stations, as 
well as at the meteorological observatories, and the first and most important step has hence 
been taken towards the establishment of a uniform and satisfactory system of rainfall re- 
gistration throughout India. The Local Governments will be consulted as to. the other 
changes that are necessary or desirable to complete this step, and it is probable that the 
whole of the changes and improvements necessary will be introduced not later than the 
i st January 1890. 

9. {III).— The permanent transfer of the -working and control of the Bombay Coast 
Storm Signal Service to Simla and the establishment , of a local system at Bombay in 
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order to give early weather information to the commercial community of Bombay.— 
The refusal of Mr. Chambers to accept the Western India Reportership under the new 
conditions made it necessary to appoint a successor and to re-adjust the work of the 
Bombay Meteorological Office to the new conditions. The present Reporter is a half-time 
officer, and is liable to be called away from Bombay on duty for short periods. It there- 
fore seemed to me to be best to continue to carry out the work of warning the west coast 
of India from Simla, whither it had been temporarily removed during the interval 
between the retirement of Mr. Chambers and appointment of Mr. Hutchinson. It ap- 
peared to be undesirable to entrust the duties of the Bombay storm-warning work (which had 
recently been considerably extended) to that officer, for whom there may not be an efficient 
substitute ready to take tfiem up in case of enforced absence from illness or other causes. 
Hence I arranged for the future performance of this duty by the Simla Office, where 
there are two whole-time officers, each of whom has had long experience in the work of 
storm -warning. 

10. The Bombay Port Trust and Bombay Chamber of Commerce some time ago called 
the attention of Government to the necessity of the publication by the Bombay Meteoro- 
logical Office of a local Daily Weather Report and chart, similar inform to that published 
in Calcutta by the Bengal Meteorological Office. The Government of India requested 
me to arrange for the publication of a suitable Report and Chart at Bombay if I possibly 
could, under the changed conditions of the Western India Reportership, and hence 
I included it in my reorganization scheme submitted last September. I learnt, when in 
Bombay in July 1888, that both the Chamber of Commerce and Port Trust might con- 
tribute towards the cost of carrying out this desired extension of work. Hence, shortly 
after Mr. Hutchinson was appointed, I sent Mr. Dallas to Bombay, to assist Mr. Hutchin- 
son in ascertaining what amount of local support could be obtained, and to prepare 
the details of a scheme which I could submit for the sanction of the Government of 
India. The Chamber of Commerce, while reserving its opinion as to the expediency 
of the changes effected in the Western India Reportership, promised to contribute 
liberally to the scheme for one year, as an experimental measure, in order to obtain for 
Bombay, as speedily as possible, the publication of a suitable Daily Weather Report 
and Chart. The Government of Bombay agreed to print it at the Secretariat Press. 
The Port Trust after considerable delay refused to give any assistance, pecuniary or other- 
wise, unless the Government of India retraced the steps they had taken in connection with 
the Western India Reportership during the previous six months, I was therefore obliged to 
submit a scheme based on the local support of the Bombay Government and the Chamber 
of Commerce only, and hence on a somewhat more limited scale than I had originally hoped 
and intended. The Government of India sanctioned the scheme. As the report, I felt, 
would be doubly valuable to the Bombay public if it were introduced before the com- 
mencement of the south-west monsoon, I made arrangements to start it about the middle of 
May of the present year. With the ever-ready assistance of Colonel Waterhouse, Superin- 
tendent of the fi-ithographic and Photographic Departments of the Survey of India Office, 
Calcutta, a suitable chart was prepared as speedily as possible. I may add, although the 
subject belongs properly to the administration of the present year, 1889-90, that I proceeded 
to Calcutta at the end of April to expedite matters, and thence went across to Bombay to 
^^sist Mr. IJutchinson in cpmrnencing the issue of the report, Mr, Dallas, wheit in Bombay 
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in December, had initiated Mr. Hutchinson into the methods employed at Simla and 
Calcutta for preparing the Daily Reports and Charts, and the draughtsman who was 
engaged for the work came up to Simla for three weeks in April 1889 and was instructed 
in his future duties. The Report under these preparations was issued without any 
difficulty and in a form which was very generally approved by the members of the 
Chamber of Commerce. The first Report issued to the Bombay public was that for 
Monday, the 19th of May. It will, it is hoped, become a permanent feature of the 
work of the Reporter for Western India, and receive the modifications and improve- 
ments which experience only can suggest to make it more useful for the information of 
the Bombay commercial public. The Department is very largely indebted to the Hon’ble 
Mr. Forbes Adam, Chairman of the Chamber of Commerce, for valuable advice and sugges- 
tions, which enabled Mr. Hutchinson to commence the issue of the report in a satisfactory 
form and manner. 

1 1 . (IV). — The extension of the present system of collecting meteorological information 
from the Captains of vessels navigating the Arabian Sea and the Bay of Bengal. — The 
necessity for the extension of the work of observation in this direction has been long 
recognised. It is absolutely essential for the investigation of the causes of the origin of 
cyclonic storms. Hitherto information has been mainly sought of the weather during 
cyclones, but not of the antecedent weather and conditions which led up to and originated 
these storms. Information of the weather in the Indian seas is even more necessary in 
dealing with the causes which affect the strength of the great rain-giving currents of the 
south-west monsoon. These currents advance from the sea into India, and their . strength 
and variations of strength probably depend as much upon conditions in the sea area from 
which they advance as In the land area of India itself. It is hence necessary that observa- 
tions of the weather in the sea area should be collected as regularly and systematically 
as for the land area. The work was commenced some years ago by the Calcutta Office 
for the Bay of Bengal, but greater attention to and interest in this portion of our work 
will almost certainly result in the collection of fuller and. more satisfactory information. 
The method of collecting the information has been considerably improved since the begin- 
ning of the year, and with very satisfactory results. The work has also been commenced 
at Bombay and is now being carried on upon exactly the same methods as at Calcutta. 
The refusal of the Bombay Port Trust to contribute towards the cost of the additional clerical 
staff, &c., necessary for the preparation of the Bombay Daily Report and Chart, has com- 
pelled the Reporter to utilize frequently the services of the clerk whom I had intended to 
employ solely on the work of collecting meteorological data from vessels entering Bombay 
Harbour, in the preparation of the Bombay daily report. It is much to be regretted that 
the action of the Port Trust, which is specially interested in the collection of any informa- 
tion that would throw light upon the origin and tracks of storms in the Arabian Sea, should 
have delayed the commencement of this work for the Arabian Sea in a satisfactory manner. 
With the aid of the Port Officers at Calcutta and Bombay and other local assistance, I 
hope that this work of collecting systematically, all the year round, weather information 
respecting the Indian seas, will be rapidly placed on a proper footing. If sufiScient daily 
information be forthcoming to give a fairly adequate view of the general weather condi- 
tions in the Indian seas, a daily chart, including the whole of these observations in the Bay 
of Bengal and Arabian Sea, and also at certain Indian and extra-Indian stations, including 
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Port Blair, Amini Divi, Aden, Perim, the Seychelles, Bushire, Baghdad, &c., and of those 
already published in the ordinary India Daily Weather Report, will be prepared and pub- 
lished for at least two or three years, and if found to give useful and valuable information, 
become a permanent feature of the work of the Department. Its value will evidently depend 
almost entirely upon the extent of the sea information obtained. The chart will include 
the whole Indian area (land and sea) bounded by the meridians of 53° E. and 105° E. and the 
parallels of 10° S. and 35° N. These Reports and Charts, if commenced, will usually 
be published some three or four months after date, in order to allow of the collection of 
the whole of the available data. It is evident that the publication of such charts, even 
for a limited period of two or three years only, would be of very great advantage. They 
would be specially useful in tracing the origin and antecedent conditions of cyclones, and 
the conditions at sea which precede and determine the first advances of the south-west 
monsoon current, and the subsequent variations in its intensity and accompanying rainfall, 
and in discussing many other similar questions. It maybe pointed out that the collection 
of such data in connection with storm investigation is even more necessary for the Arabian 
Sea than the Bay of Bengal. The latter area is enclosed on all sides except a portion 
of the south, and is surrounded with a battery of observing stations to the west and north 
as well as on the east. The Arabian Sea has a line of observatories on the east side 
only which give information or indications for only a narrow belt of the sea near the 
Bombay or west coast of India. 

12. (V). — The introduction of arrangements for the collection of special observations 
during storms, and the recognition of these observations as fart of the duties of observers by 
special payments for these observations. — The work of observation with regard to storms 
has been hitherto very defective. It was recognized in the rules drawn up many years ago by 
Mr. Blanford for the guidance of observers that it was part of their duties to take frequent 
observations during storms, but they neither received any pay for this special work, nor 
was any deduction made from their pay, if they neglected the duty of taking these 
observations. It was hence voluntary unpaid work, and as its performance is 
attended with much physical discomfort. It was almost entirely neglected. As, however, 
storms form on the whole the most important feature of the weather, the registration 
of meteorological observations during their existence is as absolutely essential as of the 
regular observations. The continued neglect of this part of the work of observations 
rendered it necessary to make new arrangements for the proper registration of observations 
during storms. I therefore proposed to Government that the annual grant of R3,ooo for 
special allowances of R5 and Rio per mensem to thirty observers should be employed 
in future for the collection of storm observations. The Government approved of the 
suggestion, and the special allowances have been discontinued, and the grant will, in 
future, be utilized in making payments for series of storm observations. These, it may 
be pointed out, are of two kinds. The first are those observations which are required at 
frequent intervals during stormy weather from , observers at coast stations, in order to 
enable the storm-warning officer at Calcutta or Simla to judge of the character of an 
approaching storm as early as possible and to hoist the necessary storm signals without 
delay. They are hence absolutely necessary for the proper performance of an important part 
of the work of the Department, and are utilized immediately after they are recorded and 
despatched by telegram. To the second class belong all those storm observations which 
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are useful in discussing and investigating the causes, origin, and phenomena of the various 
classes of storms to which different parts of the country are subject, e.g., thunder-storms, 
hail-storms, nor-westers, &c,, &c., as well as cyclonic storms. Early information of the 
occurrence of violent storms is always desirable for statement in the Daily Reports. These 
observations are however mainly required in connection with storm investigation, and for this 
purpose accurate and minute observation during a few storms of each class would pro- 
bably be far more useful than hasty and careless observation of a great many. It is also 
evident that these observations will usually not be utilized for the purpose for which they 
were collected, ms., the investigation of storms, until some considerable time afterwards. 
In the case of the first class of storm observations, the observer must be prepared to 
take and send off, as quickly as possible, accurate observations of the kind required when- 
ever the storm-warning officer calls for them. As he is always liable for the duty, an 
allowance of R5 per mensem is made for this work in addition to his ordinary pay as 
observer. For the second class of storm observations, what is required is that the 
observer should either not take any storm observations at all, as careless and hasty observa- 
tions are worse than useless, or that he should take in an intelligent manner as full and 
accurate a record of each severe storm that passes over the observing station by means 
of his meteorological instruments and observations of the sky, &c,, as is possible. It has 
hence been decided, with the sanction of Government, to make small grants (varying usually 
from Ri to Rio) for each series of storm observations taken by an observer, the total 
amount for each observer to be assigned at the end of each year after a careful examina- 
tion of all the storm observations sent in during the year. Full instructions to observers for 
these observations were drawn up in January, and were sent to each observer, together 
with note-books for the record of any storm observations that might be taken. The 
results, so far, have been satisfactory, and several valuable series of observations during 
dust-storms and nor’westers were sent in during the hot-weather months of the present 
year. 

13. (VI). — The inti-oduction of arrangements for the utilisation of the services of duly 
qualified Scientists in Europe for the discussion of some of the more important series of 
observations 'which have accumulated in the Calcutta Office during the past thirteen years . — 
I called the attention of the Government some time ago to the large increase of work 
in the Simla and Calcutta Meteorological Offices, due partly to the extension of storm- 
warning work, and to the much greater attention and labour now devoted to the preparation 
of the Daily Reports than was formerly the case, and pointed out that neither Mr. Dallas 
nor myself would have sufficient leisure to discuss the various series of observations that 
are being taken at the present time to serve as data for the scientific investigation of 
important questions of the meteorology of India and those which have been made during 
the previous thirteen years. I further pointed out that there were several important com- 
plete series of observations which had been taken during the previous thirteen years lying 
, at the Calcutta Office awaiting discussion. Among these are the following : — 

(i) Hourly observations taken during a large number of years (varying from lo to 
13) at 26 second class stations. These observations have cost Govern- 
ment upwards of a lakh and a half of rupees. It would be advisable to have 
them thoroughly discussed, and the results published as early as possible, 
and thus obtain some practical value for this large expenditure. 
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(2) Anemographic observations taken for several years at 14 stations in different 

parts of India by means of self-recording instruments. 

(3) The continuous series of observations taken at Alipore, Allahabad, and Jeypore 

during past years by self-registering instruments. 

In order that these observations, accumulated at much cost and labour, should be 
utilized without unnecessary delay, I suggested the adoption of the plan indicated above 
which has already been tried by the Geological Survey Department and found to work 
very satisfactorily. There are several distinguished meteorologists in Europe who have 
ample leisure for the discussion and investigation of any of the series of observations in 
the previous list, and would probably be glad to undertake the work for a moderate remu- 
neration. Such an arrangement would be the most economical for having these series 
of observations completed by a thorough and exhaustive discussion, and the grant as- 
signed for the purpose would not only be devoted to the objects for which it was intended 
but would only be utilized when there are series of observations awaiting discussion. The 
Government have sanctioned an annual. grant under this head, and I am making arrange- 
ments for the commencement of the work, which I shall shortly submit to Government 
for formal approval. 

14. (VII ). — The re-adjustment of ■work and establishments at the central and local 
Meteorological Offices, and the adoption of certain changes for increasing the efficiency of 
the Calcutta and Simla Offices . — The reasons for the changes which have been adopted 
under this head may be briefly summarized as follows : — 

1st . — The regular observations under the present system consist of two series, vis., 
those taken at 8 a.M. for the current Daily Report work at Simla, Calcutta, 
and Bombay, and those taken at 10 and 16 hours. The tabulation and criti- 
cal examination of the whole of the 8 hours’ observations (with the object of 
eliminating erroneous observations) is carried out by the Simla and Calcutta 
Offices, The number of observatories recording 10 and 16 hours’ observations 
has been diminished to 69. The reduction and tabulation of these observa- 
tions under the old system were chiefly effected in the Provincial Meteorological 
Offices, and the final critical examination in the Calcutta Office. The reduction 
in the number of observatories furnishing these observations is so large as to 
materially reduce the amount of work in the local meteorological offices, and 
hence made it possible to effect some reduction in the establishments of 
these offices. 

2nd.— There were two Meteorological Offices in Calcutta {vis., the India Meteoro- 
logical Office and the Bengal Meteorological Office) located in the same build- 
ing, 5, Russell Street, both performing work of the same general nature, and 
each provided with a Head Clerk. This was a needlessly expensive arrange- 
ment, as- either Head Clerk was capable of controlling both offices. Hence 
the amalgamation of these two offices into one under one Head Clerk formed a 
part of my proposals, — more especially as it enabled me to suggest the employ- 
ment of the Bengal Head Clerk in the work of inspection. The reasons 
for this are given in the next paragraph. 

2rd . — The work of inspection of Indian meteorological observatories is of two 
kinds, The first has for its object to ascertain any peculiarities in the sur- 

B 
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roundings of an observatory which may affect the observations, the exact 
conditions of exposure of the instruments, the capacity and fitness of the ob- 
server for his work, and the general condition of the instruments. This is 
satisfactorily performed by the Imperial and Provincial Reporters. It how^ever 
frequently happens that the observations submitted by an observer differ to such 
an extent from those at neighbouring stations as to show that either the observer 
is careless, the instruments are out of order, or the observations in question are 
due to some abnormal meteorological conditions which it would be very desirable 
to ascertain and investigate. It is however absolutely necessary before assum- 
ing that the last is the true cause to be sure that the observations are at the 
time not vitiated by carelessness on the part of the observer, or by defects of the 
instruments. It is hence necessary, if the discussion of abnormal meteorological 
conditions (as distinguished from erroneous observations) is to be seriously dealt 
with from a scientific standpoint, that an officer should be attached to the India 
Office who can be sent off at any time to visit an observatory in any part of 
India, and to remain there as long as may be necessary to ascertain exactly 
the real nature of any prolonged series of abnormal instrumental readings. 
He would also be exceedingly useful in establishing new observatories and 
in teaching observers at distant stations and carry out quickly, expeditiously 
and economically work which at the present time can only be performed by 
the Provincial Reporters in the uncertain intervals of College vacations, &c. 
The greater part of the work of inspection (such as, for example, seeing whether 
the shed is free from weeds and is properly thatched, the thermometers are 
clean and properly suspended, &c,) is such as can be as well performed by a 
properly trained Native assistant as by the Reporters themselves. 

4th . — The extension of the Indian Daily Weather Report work and the addition of 
the Bombay storm-warning system to the duties of the Simla Office has, during 
recent years, curtailed the stay of the India Reporter in Calcutta during the 
cold weather. The control of the India Meteorological Office and of the 
Alipore Observatory and the superintendence of the Time Ball Service have 
hence been handed over for some years past to the Bengal Reporter during the 
greater part of the year. The increasing duties of that officer have latterly 
prevented him performing this additional work, which was no part of his recog- 
nized official duties, fully and satisfactorily and it had hence become necessary 
to provide an officer to perform this part of the work of the India Meteoro- 
logical Department. Such an officer was also necessary at Calcutta for two 
additional reasons. He would, be able to superintend continuously and effec- 
tively the collection of meteorological information from shipping entering the 
Port of Calcutta. Lastly, he would be qualified to take up the duties of the 
Bengal Reporter and prepare the daily reports, issue storm-warnings, &c., in 
case of the illness of that officer. This is especially necessary now that the 
storm-warning duties of the Bengal Reporter have been so largely extended as 
to include the whole coast of the Bay of Bengal from Tavoy in Burma to Tuti- 
oorin in Southern India, and necessitate constant watchfulness for at least nine 
months of the yean 



15. The changes which I proposed in my reorganization scheme submitted on ist Sep- 
tember i888, based on these considerations, and which were sanctioned and brought into 
effect from the ist of January 1889, were as follows : — 

(1) The abolition of the Punjab Meteorological Office at Lahore, and the elevation of 

the Lahore Observatory from second to first class. A complete set of auto- 
graphic instruments which had been ordered upwards of four years previously 
by Mr. Blanford to equip the Lahore Observatory arrived in May 1888, so that 
the elevation of the Lahore Observatory to first class was an urgent matter. 
The abolition of the Punjab Meteorological Office at Lahore enabled me to re- 
tain the services of the clerks in the Punjab Meteorological Office as observers 
in the Lahore Observatory,' and to raise it to the status of a first class ob- 
servatory at no increase of cost to the State. 

(2) The reduction of the establishment of the Allahabad Office by one clerk, that 

of Bombay by two clerks (specially engaged from January 1886 to assist Mr. 
Chambers in carrying out meteorological investigations), that of Madras by two 
clerks, and that at Calcutta by one computer and three clerks. The Simla 
Office was increased to a slight extent in order to enable the daily report work, 
and the weekly rainfall and other reports to be prepared more rapidly than 
hitherto, and to provide the Reporter and Assistant Reporter with a small office 
establishment to assist them in carrying out special investigations, &c. 

(3) The two Meteorological Offices at Calcutta were combined into one Central 

Office and placed under the charge of one Head Clerk, vis., Babu Fanlndra 
Mohan Basu, previously Head Clerk of the India Office. 

(4) The appointment of Mr. C. Little as 2nd Assistant Meteorological Reporter to 

the Government of India, to superintend a portion of the work of the Central 
Office (more especially the collection of meteorological data from vessels 
entering the port of Calcutta), the working of the Alipore Observatory, and 
the dropping of the two Time Balls in the port of Calcutta. He has also been 
instructed to qualify to take up the storm-warning duties at Calcutta, so that, 
in the event of any sudden illness or any other cause which may temporarily 
prevent the Bengal Reporter carrying out the daily report and storm-warning 
work, there may be a second officer on the spot qualified and ready to take up 
these important duties. 

(5) The appointment of Babu Chandi Charan Chatterjee, previously Head Clerk, 

Bengal Meteorological Office, to be Inspector of observatories. Part of his 
previous duties as Head Clerk was to inspect observatories. He went through a 
course of training at the Mathematical Instrument Department in the repair and 
adjustment of instruments, and is hence specially qualified for the work. 

Seasonal Forecasts. 

16. The forecast of the probable character of the south-west monsoon was made in a 
slightly different manner last year than in previous years. The Government of India 
called for a forecast in the second week of May, or nearly three weeks earlier than 
usual. In accordance with this request a preliminary memorandum or forecast was 
issued by the Department on the 18th of May, and the ordinary or final memorandum. 
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based on information received up to the end of May, was issued on the 9th ofj une 
These forecasts are based partly on information of the snowfall in the mountain dis- 
tricts of Northern India during the previous cold weather months, and partly on the distri- 
bution of pressure in the month of May and the changes in the abnormal features of 
the pressure distribution that have been effected during the hot weather months of 
April and May and the character of the hot weather during these months. 

I y. The following gives a brief summary of the data on which the forecast of the 
character of the rainfall during the south-west monsoon of 1888 was based : — 

(A). Snowfall information. — The amount of the snowfall over the greater part 
of the Afghan mountain tract and the north-west Himalayan area during the pre- 
ceding cold weather, December 1887 to March 1888, was much below the normal. 
As this was also the case in the winter of 1886-87, it is very probable that the extent 
and depth of snow on the Himalayas were less than at the same period during the past five 
or six years. This inference is confirmed by the fact that the depth of water in many of 
the glacier and snow-fed rivers was unusually low in April, May, and June 1888. The 
snowfall in the Eastern Himalayas was either normal or below the average. 

(i?). Meteorological conditions of the' antecedent hot weather. — The weather in 
Northern India during the three months, March to May .1888, was such as usually accom- 
panies very deficient snowfall in the Himalayas. Temperature increased more rapidly 
than usual, and higher temperatures were registered in the Punjab than for some years 
past. One important effect of rapidly increasing temperature in Northern India is to 
give rise to brief periods of general disturbance. The chief features are strong sea 
winds in the Bengal coast districts, thunderstorms in Bengal and near the hills in Northern 
India, and duststorms in the plains of the Punjab, Sind, Rajputana, and Central India. 
These periods rarely last for more than three or four days and are again succeeded by fine 
clear weather with another burst of rapidly increasing temperature in the interior. These 
features were present in an exaggerated form during the hot weather of 1888. The 
southerly winds in Bengal were very strong in April and May, and considerably above their 
normal force, approaching to a gale on several occasions. Hot- weather thunderstorms 
and hailstorms were more violent than for many years past, and in several cases de- 
veloped into tornadoes, comparable in destruction to life and property, with the whirlwinds 
that occur during the summer in the southern districts of the Mississippi Valley in the 
United States. 

The pressure anomalies or variations' from the normal were also such as accom- 
pany diminished snowfall in the mountain districts of Northern India. The pressure 
anomalies of May were identical in character and almost identical in amount with those 
of the month of April, and were remarkably persistent and due to large and permanent 
causes or actions. 

The following were the chief anomalies of the month of May : — 
jst. — Pressure was slightly below the average over India. 

Pressure was, relatively to the general state, locally in defect in Burma, 
Assam, Bengal, the North-Western Provinces, the Punjab, and the greater 
part of Rajputana and Sind. The deficiency was slight on the Burmese, 
Bengal, and Sind coasts, and increased from the Bengal coast to East 
Assam in one direction and to the Punjab in the other. 
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^rd . — Pressure was relatively in excess over the greater part of the Peninsula. 

This excess was greatest in the West Deccan and Central Provinces, in 
which it averaged '048" and *040''' respectively. The excess in May was 
less in the Bombay coast districts than it was in April, and was slightly 
greater in the Deccan. 

The variations were in many respects similar to those of May 1887. The chief 
differences were that the area of excessive pressure in the Deccan extended in May 1888 
into the Central Provinces, and was somewhat more strongly marked, and that there was a 
largish deficiency of pressure in Assam and probably North Bengal, whereas in May 
1887, there was a slight excess in that area. 

18. The following were the conclusions or forecast based on these facts 

ist . — The low pressure which obtained over Northern India from East Bengal to 
the Punjab, and increased in amount westwards favoured the early 
establishment of the Bengal current over Bengal and the Gangetic Valley 
to which it would probably give normal or abundant rain. 

2 nd , — The distribution of pressure in Southern India (more especially in the West 
Deccan and Central Provinces) was such as is usually associated with 
delay in the establishment of the monsoon on the Bombay coast and 
with diminished rainfall in the Bombay-Deccan. 

2 rd . — The unfavourable conditions in Southern India accompanied favourable con- 
ditions in North-West India, as was the case in 1887. It was hence 
not probable that the monsoon rainfall in the Deccan and Central Prov- 
inces would be largely reduced below its normal amount. 

It was further added that the presence of the high pressure area in the Central Provinces 
would probably cause the cyclonic storms of the rains to advance along a westerly track 
further to the north than usual. 

19. The following table, extracted from the Weekly Rainfall Report of the last week 
of September i888, affords a basis of comparison between the forecast and the actual 
rainfall results of the sovffh-west monsoon of 1888 : — 


PROVINCB. 

Division, 

Rainfall data from May 14TH to October 

1 ST, 1888, 

Average actual 
rainfall of 
season. 

Average normal 
rainfall. May 14th 
to October ist 

Excess or defect 
oi (seasonal) 
raiilfall expressed 
as a percentage. 



Inches. 

Inches. 

Per cent. 

' 

Tenasserim 

P 

149-96 

F 


Lower Burma , . . ^ . 

JVIO 

86*12 

-17 

Burma . * • • ( 

Central do, * . * • 

89-03 

68-63 

+30 


Upper do 

SO'OS 

P 

P 


Arrakan • • • • . • • 

164-55 

168*41 

— 2 

1 

Eastern Bengal . . • 

62*64 

76-39 

—18 

Bengal and Assam * 

Assam (Surma) • • « • • 

114*64 

81-59 

+41 

* 

Do. (Brahmaputra) . . # 

55'90 

66-75 

—16 
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Province. 

Division. 

Rainfall data from May 14TH to October 

1ST, 1888, 

Average actual 
rainfall of 
season. 

Average normal 
rainfall. May 14th 
to October ist. 

Excess or defect 
of (seasonal) 
rainfall expressed 
as a percentage. 



Inches. 

Inches. 

Per cent. 

y 

Deltaic Bengal . . • . 

SO ’49 

48*00 

+ 5 


Central do 

4371 

47'82 

— 9 


North do. . • . • . 

7077 

89-17 

—21 

Bengal and Assam • • 

Orissa 

42*87 

45*44 

— 6 


Chutia Nagpur .... 

47-22 

4 S '03 

+ 5 


Behar (South) • . « . , 

, 42-36 

37'36 

+13 


Do. (North) . , . . . 

41*52 

4374 

*- 5 

/ 

North-Western Provinces (East) 

4o;6i 

33'96 

+19 


Oudh (South) . . • « . 

4 S '34 

33’86 

•+■34 

North-West JRRN Provin- / 

Do. (North) 

42*40 

3 S' 8 i 

+ 18 

CES AND OUDH. 

North-Western Provinces (Central) . 

47*45 

27*99 

+70 


Do. do. (West) 

31-87 ' 

27 ' 3 S 

+17 


Do, do. (Sub-montane) 

46*08 

35'82 

+33 

( 

Punjab (South) . • • . . 

7'83 

12-29 

“*“37 


Do, (Central) • . * . 

19-19 

2 I’I 2 

9 


Do. (Sub-montane) 

26-59 

24*20 

+ 10 

Punjab « . . .( 





1 

Do. (Hill Districts) 

50-83 

42*43 

4- II 


Do. (North-West) 

11*24 

17*41 

—35 

V 

Do. (West) .... 

4’49 

6-52 

—31 

/ 

Malabar , . ^ . 

114*96 

101*71 

+13 


Madras (South Central) , , 

22*34 

14*93 

+50 


Coorg 

94*24 

114*87 

--18 

Bombay and Malabar 





Coast Districts {Mad-^ i 

Mysore 

14*08 

21*29 

—34 







Konkan 

104*55 

92*09 

4-14 


Bombay-Deccan , 

26*42 

27*55 

— 4 . 


^ Khandesh • , . . 

15-67 

22*49 

—30 


( Berars 

27-51 

31*70 

—13 

Central Provinces and 

1 Central Provinces (West) . 

31'so 

38*18 


Berars. > 

I Do, (Central) 

4271 

4*93 

—II 


. Do. (East) . 

38-60 

43 ‘< 5 i 

—ii 


/ Guzerat , ... 

20-75 

38*84 

—47 

Bombay {North) , . , 

( Kathiawar . . . . , 

. 6-75 

1 8*2 1 

-63 


\ Sind • . . 

o-i6 

3*85 

—96 





Rainfall data from May 14TH to October 

1ST, 1888. 

Province. 

Division. 

Average actual 
rainfall of 
season. 

Average normal 
rainfall, May 14th 
to October 1st. 

Excess or defect 
of (seasonal) 
rainfall expressed 
as a percentage. 



Inches, 

Inches- 

Per cent, 

/ 

Central India (East) 

34*39 

29*60 

+ 16 

Rajputana and Central / 
India. j 

Rajputana (East) .... 

f 20*42 

23-68 

—14 

Central India (West) , • • 

‘ Rajputana (West) • . • , 

) 

14-49 

12*89 

+ 12 


East Coast (North) . . , . ' 

I7'g6 

24*54 

--27 


Hyderabad (South) • . , , ; 

12*09 

22*03 

—45 

/ 

Madras (Central) . 

13*78 

17*00 

—19 

Madr.as . . . 

East Coast (Central) , 

13*79 

17*39 

—21 


Do. (South) . , • . 

13*86 

I 4 ‘ 5 X 

— 4 


Madras (South) .... 

5*11 

7*93 

-30 


A comparison of the percentage results of the preceding table with the statements of 
the forecast will show that they were in very fair agreement with these results. The 
great majority of the storms of the rains, it may also be noted, advanced by a more norths 
erly track than usual into East Rajputana and the North-Western Provinces. 

Weather Reports and Charts (daily, weekly, &c.)-— 

20. The Weather Reports published by the India Meteorological Office for the in- 
formation of the Government and the public are the following : — 

(a) India Daily Weather Report and Chart. 

( 3 ) India Weekly Weather Report, published in the Casette of India. 

(c) India Monthly Weather Report, also published in the Gaaette of India, 

21. The India Daily Weather Report and Chart was issued during the greater par of 
the year in the same form as during the last three months of the year 1887-88. Important 
improvements were made in it on and from the ist January 1889. During the previous 
nine months the Calcutta Office had gone carefully through the records of previous years 
and obtained daily averages of pressure and of maximum and minimum temperature 
for all stations. The daily means are for 8 A.M., and were derived from the means of the 
10 A.M. observations by suitable corrections deduced from the hourly observations record- 
ed at a considerable number of stations in all parts of India. These means hence 
enable a far more exact comparison between the meteorological conditions of pressure and 
temperature for each day and the normal conditions to be made than has hitherto been 
possible. Additional columns have been given in the Daily Weather Report from the 
1 st of January, showing the variations of the 8 A.M. pressure and of the maximum, mini- 
mum, and mean temperatures of the previous 24 hours from the normal values of these 
elements for the same day. The daily averages of rainfall used in the Daily Report 
up to the end of 1888 were calculated in the years 1878, 1879 or 1880 on the data 
of previous years, and no changes had been made based on later rainfall returns. It was 
found last year that these averages differed in some cases very considerably from the 
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averages published in the Annual Reports based on the rainfall returns up to the date of 
these reports. The whole of the rainfall averages now used in the Daily Report were re-cal- 
culated and are based on the information in the office up to the end of the year 1888. 

The Daily Report in its present form hence appears to give a fairly complete view of 
the current weather and of its variation from the normal, and. is, I believe, in both these 
respects one of the most complete issued by any Meteorological Department. The only 
further extension I have in view, but which will probably require some time to carry out, 
is the addition of two small charts at the foot of the present large chart, showing, by 
means of lines, &c., the variations of the 8 A.M. pressure and of the mean temperature of 
the previous 24 hours from the normal at a glance. 

The following is a summary of the distribution list of the India Daily Weather Re- 


port as it stood on the ist of April 1889: — 

Number of 
copies. 

Government Officers . • • , • • • • • ^39 

Subscribers in India 2 

Meteorological Societies and Departments in Europe and America . 25 

Distinguished meteorologists in Europe and America . • .2 

Filed in office for use or future supply , . . . • -13 

Total , 281 


22. The Weekly Report was considerably enlarged during the year in order to give 
a summary of the rainfall information for the previous week telegraphed by District offices 
in accordance with the new arrangements {^ide pages 8 — 9 of last year’s Administration 
Report). It was at first intended to adopt Mr. Blanford’s subdivisions of India, em- 
ployed in his monograph on the rainfall of India. As it was however ascertained that 
the Financial Department were considering a division of India into areas which would form 
a suitable basis for the discussion of crop reports, prices of staples, &c., it seemed to be 
very desirable that the same division of the country should be adopted by the Meteoro- 
logical Department, in order to enable an exact and easy comparison to be made between 
crops, prices, &c., and the amount and distribution of rainfall and its variation from the 
normal. In consultation with Mr. O’Conor of the Financial Department this was 
effected, and the divisions for which the rainfall data are given week by week in the 
Weekly Report are identical with those adopted by the Financial Department. Each area 
is, so far as is possible, fairly homogeneous with respect to its crops and meteorological 
conditions (more especially rainfall). 

23. The Monthly Weather Report has been enlarged and improved to some extent, 
and gives a more complete view of the weather during the month than was formerly the 
case. It is however not altogether satisfactory, and as soon as I can determine what would 
be its best form for permanent adoption, I shall lay before Government the improvements 
and changes I consider desirable for consideration and sanction. ■ 

24. The Simla Office prepared weekly charts (drawn by hand) showing the progress 
of the south-west monsoon rains of 1888 up to date during the period 15th May to 15th 
October, and the Calcutta office four series of average rainfall seasonal charts of the 
whole of India, as in previous years, for the information of the Secretary of State and 
the Government of India. 
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35. The Calcutta Meteorological Office published the following reports during the- 
year : — 

1st. Daily Weather Report and Chart of the Bay of Bengal. This is prepared in 
connection with the Bengal Storm Signal Service, and is chiefly circula- 
ted amongst commercial and mercantile men in Calcutta. No change, 
beyond the addition of observations from Tavoy, Pooree, Nellore and 
Cuddalore, was made in its form during the year. It was supplied to 23 
paying subscribers (subscription R2 per mensem) and to 33 non-paying 
recipients, chiefly. Government officers. It was published daily throughout 
the whole year. 

The Bengal Dally Weather Report. This was established chiefly for the infer, 
mation of the Government of Bengal and Its District officers to show the pro- 
gress of the south-west monsoon rains, and to give current meteorological 
information to the Government during the period of the year when it is of 
the greatest value. It was published in 1888 during the period April 28th 
to November 9th, and gave Information based on telegrams received from 
41 observatories (Including 20 Provincial). It was distributed to 102 non- 
paying and to 13 paying subscribers (chiefly mercantile firms in Calcutta 
interested in accurate rainfall data). 

3rd.— i:\iQ Bengal Weekly Meteorological Report, published in the Calcutta Gazette, 
giving the weekly means of observations at the several meteorological 
observatories in Bengal and Assam, and complete rainfall data of Bengal 
for the previous week, and a summary of the chief features of the weather 
during the w'eek. 

4th. — The Bengal Monthly Meteorological Report, also published in the Calcutta 
Gazette, gives the monthly means of the meteorological data furnished 
by 47 observatories in Bengal and Assam, complete rainfall data of the 
province (including the returns of 250 rain-gauge stations), and a full, 
discussion of the weather and meteorology of the month. 

The Bengal Meteorological Office also prepared monthly three sets of rainfall charts 
showing the actual rainfall of the month, the variation from the normal rainfall of the 
month and the variation expressed as a percentage, for the information of the Bengal 
Government and Sanitary Commissioner. The Bengal Reporter also drew up a summary 
of the weather of the year 1887, and of the more important features of the south-west 
monsoon of 1888, together with a final and complete statement of the distribution of the 
rainfall in the province during the monsoon period, for the information of the Government 
of Bengal. The latter was published in the Calcutta Gazette in December 1888. 

26. In the North-Western Provinces and Bombay monthly abstracts of the registers of 
the several observatories, and in the former, weekly rainfall reports were published in the 
local Government Gazettes during the year, and in the Punjab a descriptive summary of 
the* weather of the province was prepared monthly in the Simla Office for the information 
of the Punjab Government and published in like manner. The Madras Reporter pub- 
lished a monthly statement of rainfall in the Fort St. George Government Gazette. The 
Simla' Office drew up a preliminary report giving a summary of the weather ip 1887 
which was published in the Gazette of India. The Reporters for Western India and 

C 
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the North-Western Provinces drew up brief sketches of the meteorology of their re- 
spective provinces in 1887-88. 

Annual Reports and Occasional Publications. 

27. The Administration Reports of the various Provincial Reporters for the year 
1888-89 (which were utilized in the preparation of the present report) were received on 
the following dates : — 

Bombay .......... 1889. 

Bengal ..• loth „ ,) 

North-Western Provinces and Oudh ..... 14th )» » 

Madras ..... ..... 29th July „ 

Those for the year 1887-88 were received on the following dates ■ 

Bombay 4th June 1888. 

North-Western Provinces . ...... 5th „ „ 

Bengal i8th „ ,, 

Punjab 27th „ „ 

Madras nth July „ 

The Administration Report for the year, 1887-88, was prepared shortly after the 
receipt of the Provincial Administration Reports, printed in Calcutta, and submitted 
to Government on the 26th September 1888. 

The Annual Report on the Meteorology of the previous year, 1887, was finished and 
placed in the printer’s hands in August 1888, and was submitted to Government on the 
30th January 1889. 

The Report gave tables of temperature for 141 stations, and rainfall returns for 507 
stations, being an increase of four in the case of the former and of seven in that of the latter, 
on the numbers respectively given in the Report for 1886. The returns of the other 
meteorological elements are nearly as numerous as those of temperature. The elements 
tabulated in the Appendix of the Annual Report are given in the following table. For 
comparison, the corresponding numbers for the four previous years are given : — 


Equilibrium temperatures of solar radiation t 
Duration of bright sunshine . . • « 

Temperatures of nocturnal radiation . ■ = . , 

Temperatures of the ground . • * . 

Mean and extreme air temperatures • 

Sea-level equivalents of mean temperatures 
Means and extremes of atmospheric pressure 
Sea-level equivalents of mean atmospheric pressure 
Direction and movement of winds 
Temperature of evaporation . . 
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Numbbr or Stations. 






1883. 

j 

18S4. 

188s. 

i88(5.. 

1887. 

Tension of atmospheric vapour 

• • * 



1 

130 1 

»35 

130 

134 

138 

Mean relative humidity 

« • • 

• 


130 

135 

130 

134 ’ 

138 

Mean proportion of clouded sky 

• • « 

ft 

. 1 

127 

130 

I 3 t 

135 

^37 

Inches of rainfall in each month 

# • • 

ft 


462 

478 ' 

486 

500 

507 

Number of days on which rainfall was measured 

■*! 

• 

462 

474 

482 

500 

. 507 


The descriptive letter-press discusses the chief characteristics of the meteorology of 
the year and includes tables of the average values of all the more important meteoro- 
logical elements for all stations that have furnished returns for three years and upwards. 
The Report is illustrated with five plates, viz.^ a chart showing the position of all 
observatories and rain-gauge stations, three in coloured lithography representing the mean 
distribution of temperature, pressure and winds in each month of the year, and one show- 
ing the tracks of the storms which originated in the Bay of Bengal during the year. 

The original observations of seven observatories, viz., Calcutta, Lucknow, Allahabad^ 
Lahore, Nagpur, Bombay and Madras, were issued as a distinct publication in monthly 
parts. Those forming the volume for 1887 were completed in April 1888. 

28. The following parts of the Indian Meteorological Memoirs were issued during 
the year : — 

Parts III and IV of Volume III, completing Mr. Blanford’s very valuable monograph 
on the rainfall of India, were issued in May and August 1888 respectively. 

Part V of Volume IV, containing an account of the cyclone of May and June ,1881 
in the Arabian Sea, drawn up by Mr. Chambers, Meteorological Reporter for Western 
India, was issued in November 1888. 

The Hand-book of Cyclonic storms in the Bay of Bengal for the use of sailors is 
nearly ready for issue. Its preparation was considerably retarded by the extra work which 
was thrown upon me by the changes in the Bombay or Western India Reportership and by 
Mr. Dallas’s absence on privilege leave. 

The following have either been sent to press or will be sent to , press in the follow- 
ing order 

jst.—Kccoxmt of the cyclonic storm of August 1888, prepared , by Mr. Pedler. 
This will form Part II of the Cyclone Memoirs. 

2nd . — Account of the cyclonic storm of September 13th to 20th, 1888, and of the 
cyclone in the Bay of Bengal and the Vaitarna storm in the Arabian 
Sea in October and November 1888, drawn up by myself. This willform 
Part III of the Cyclone Memoirs, and will, with Part II, give an account 
of the most important cyclonic storms or cyclones of the year 1888 in the 
Indian seas. 

' jrrf.— A short paper by' Mr. Dallas on the relation between sunspots and weather 
as shown by meteorological observations taken on board ships in the 
Bay of Bengal during the year 1855-78. 
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4 th,~—Axi account of the storm of the first week of June 1887 the Arabian Sea, 
compiled by F. Chambers, Esq., for publication in the Indian Meteorolo- 
gical Memoirs. 

It is hoped that all these will be published during the present year. 

The analysis of the cold weather storms in Northern India during the period 1876-88, 
referred to in last year’s Administration Report as having been commenced, is not yet 
complete, but will probably be ready for publication next year. Mr. Dallas has under- 
taken, at my request, the preparation of storm track charts for the Arabian Sea for the 
various months of the year based on all available information. He will probably add a 
discussion on the distribution of cyclones in that sea area and on any peculiar features of 
these storms which his investigations may bring to light. 

Marine work. 

29. As already explained in paragraph ii, I proposed in my reorganization scheme 
large and important extensions of work in this direction. As the proposals were not finally 
sanctioned until the month of February, and it was necessary to prepare and print forms for 
use in connection with the work, the extensions were not consequently brought into operation 
until after the end of the year 1888-89, tke work done during that year was hence 
entirely on the old lines. The following table gives a summary of the number of logs 
which have been collected and contributed in each year during the past five years ; — 



1883.84. 

J884-8S, 

1885-86. 

1886.87. 

1887-88. 

1888-89, 

Number of logs relating to the Bay of Bengal, 







collected by the Calcutta Office ’ . . 

254 

164 

161 

2n 

210 

333 

Number of logs relating to the Arabian Sea 

P 

? 

P 

P 

98* 

78 t 


* Collected Inr both Calcutta (4) and Bombay (94) Omces. 

' (6) do. (7) do. 

It will be seen that a larger number of logs was collected in the year under report 
by the Calcutta Office than in any previous year. A considerable part of the information 
thus obtained was of great use in the preparation of the accounts of the cyclonic storms of 
the year. 

30. It was stated in last year’s Report that I was endeavouring to secure a series of 
cloud observations in the south of the Bay and the Arabian Sea, in order to throw further 
light on the relations between the south-east trades and the south-west monsoon. In re- 
sponse to the circular issued there have been received up to date 16 series of observations, 
many of them most carefully taken and evidently the result of very accurate observation 
Copies of all have been sent to the Hon’ble Ralph Abercromby, one of the greatest 
authorities at present on clouds and their relations to the prevailing air-currents, but the 
results of his examination of the observations have not yet been published . 

Actinometrig Observations. 

31. The actinometric work was continued at Mussooree during the greater part of the 
year under the general superintendence of Colonel Haig, R.E., Deputy Surveyor General 
m charge Trigonometrical Branch Survey of India. These observations are chiefly takeri 
in order to supply observations of a special nature for measuring the intensity of solar 
radiation to the Solar Physics Committee in England. They are forwarded in full to the 
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Committee at regular intervals. The maintenance of this Observatory at Mussooree involv- 
ed the employment of an experienced European observer and an assistant observer, whose 
duties were almost entirely confined to observations of the heating power of the sun or the 
intensity of solar radiation so far as it affected the temperature of a column of mercury 
during fine clear weather. These observers had hence little or no actinometric work to do 
during the persistent cloudy weather of May, June, July, August and September. Their time 
was partly occupied by the record of observations at lo and i6 hours, and in taking liourly 
observations on four days of each month. In May 1888 I deputed Mr. Hill to inspect the 
Observatory and obtain the opinion of Colonel Haig, R.E., as to the desirability of con- 
tinuing these observations at Mussooree. Both these officers expressed doubts as to the 
value of actinometric observations taken at Mussooree, partly from the very large amount 
of cloud during the cold weather and rainy months of the year, and partly from the large 
amount of dust in the air during the hot weather months raised up by the strong hot 
day winds which blow in the plains at that time of the year. I then referred the matter 
to Mr. Blanford for opinion, and he ascertained that the observations which had been 
already taken were furnishing results of considerable interest and value, and hence that 
it would be unwise to discontinue them. It was finally decided to remove the Actinometric 
Observatory to Simla, in order that the actinometric work might be carried out under the 
immediate superintendence of the India Reporter. The amount of cloud and dust is, on 
the whole, less than at Mussooree, so that probably a larger amount of actinometric work 
can be done than at that station. When the weather is too cloudy for these observations 
the observers will be employed in the Simla Office to assist in the work of the reduction of 
observations, &c. The first observer had, for some time previous, been anxious to be ad- 
mitted into the subordinate staff of the Survey Department. He passed the examination 
successfully and was appointed Assistant Surveyor from the ist of January. Observations 
were then carried on by the 2nd or Assistant Observer (who was promoted to be ist 
Actinometric Observer) at Mussooree until the ist of March, after which the Observatory 
was transferred to Simla. The following gives the amount of work done during the year 


Month. 

Connpicte. 

Sets of observations. 

Incomplete, 

Sets Of observations. 

April 1888 

3 

7 

May 

0 

0 

June 

0 

0 

July „ . . . ..... 

0 

0 

August 

0 

' 0 

September,, . . . , # . . 

0 

I 

October » • . , , , , 

11 

9 

November,, . * , . * . . 

2 

10 

December,, 

14 

4 

January 1889 * . . * . # ^ , 

4 

6 

February „ • * • , , 

2 

4 

March (observatory [transferred to Simla from 1st 



March 1889), 
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Storm-warning Signals. 


32. The system in force for warning the ports of the Indian coasts of the approach 
of cyclonic storms at the end of the year 1887-88 was very fully discussed in last yearns 
Administration Report, pages 14 to 17. 

Those arrangements were as follows 


The following ports on the Burmab, Bengal 
and Madras coasts were warned by the 
Bengal Reporter ; — 

(a) Bengal ports — 

Calcutta and River Hooghly, 
Chittagong. 

Orissa ports, including Pooree, False 
Point, Chandbally and Balasore, 

(^) Burmah ports'---^ 

Moiilmein. 

Rangoon. 

Bassein* 

Akyab. 

(^) Madras ports — 

Bimlipatam. 

Gopalpur, 

Vizagapatam. 

Cocanada, 

Masulipatam. 

Madras. 

Negapatam. , , 

Tuticorin, 


The following ports on the west coast of India 
were warned by the Bombay Reporter : — 

' (a) Bombay p.orts — 

Karachi. 

Bhavnagar. 

Daman. 

Bombay. 

Ratnagiri. 

Goa. 

Karwar. 

Vingorla. 

Kumta. 

[b) Madras ports— 

Cochin. 

Mangalore. 

Calicut. 


33. No large changes were made in the system of warning the Burmah, Bengal and 
Madras ports during the year. The following extracts from the Administration Report of 
the Bengal Reporter describe the smaller changes that were made to improve the working 
of the system : — 

*4n the present year there has been no further important change in the system of working of 
the Storm Signal Service of the Bay of Bengal, except that the observatories at Nellore and Cuddalore 
have been started from 13th September 1888 and ist March 1889, respectively. These observatories 
were under construction last year. The Madras Government Astronomer who had previously supplied 
this Department with the meteorological information from that station having raised difficulties in the 
matter of sending additional observations when called for, in order to watch the progress of 
storms which were known to exist in the Bay of Bengal, and the course of which it was necessary to 
trace, the matter was reported to the Meteorological Reporter to the Government of India. A depart- 
mental Observatory was in consequence opened at Madras under the Port Officer, with the sanction of 
the Government of India, with effect from yth January 1889. The observations recorded in the Bay of 
Bengal Daily Weather Report are now those taken at this departmental Observatory, and the Govern- 
ment Astronomer in charge of the Madras Observatory no longer supplies the daily meteorological 
telegrams to this office, 

^‘It should h^re be mentioned that the Diamond Island Telegraph Service has improved very 
materially since the widening of the belt of cleared forest through which the line, pas.ses, the sanction 
for which was reported in the last Administration Report. 

In the present year there has been almost no break In the regularity of the telegrams from that 
station, and thus one of the standing difficulties in the way of the successful working of the Signal 
Service in previous years has been removed.’^ 
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Mr. Pedler points out one defect in the present system which it would be desirable to 
improve. His remarks are as follows: — 

“There Is however another difficulty in connection with the Telegraph Service which demands 
attention, and that is in the communication with False Point. At present there is only telephonid 
communication between False Point Light-house, at which the Meteorological Observatory is situated, 
and Hookeytolah on the mainland, and it frequently happens that on the occasion of bad weather or 
of a cyclone approaching the Orissa coast, the communication is suspended several hours before the 
storm approaches the land. This at once makes it difficult to determine the line of march and the 
position of a storm with any degree of certainty. Even during such months as April and May, 
when strong southerly winds blow in the north-west angle of the Bay, it is found sometimes to be im- 
possible to send in the daily meteorological telegrams with certainty and regularity, and thus in the 
first thirteen days in May 1889, on not a single day did the False Point telegram reach this office in 
time to be incorporated in the Daily Weather Report, and hence, for all practical purposes of rapid of 
early forecasting, these observations were useless. 

“The Orissa coast has been found from experience to be the focus where a large proportion of 
the storms of the south-west monsoon period forming in the Bay strike, and it would hence be ex- 
tremely desirable in the interests of the Storm Signal Service that the telegraphic communication over 
that area should be as perfect as possible. 'If, therefore. False Point could be made a regular tele- 
graph station instead of being connected by telephone only, and if a cable could be run connecting it 
with Hookeytolah, a distance of probably only about 5 or 6 miles, much greater certainty in the 
receipt of meteorological information from almost the most important observing station on the west 
coast of the Bay would be ensured, and much greater facility would be obtained in the m atter of is- 
suing timely warning to the Orissa ports and to the shipping that lies at anchor in or near the False^ 
Point Harbour. The cost of this extension to the Telegraph Department could not be very large' 
and it would partly be recouped by the income from the Meteorological Department, which alone will 
almost pay the salary of a signaller who would have to be posted at the Light-house. 

The Improvement of the telegraphic communication with the False Point Observatory 
is very desirable in the interests of the Bengal Storm Signal Service, and the matter is 
now under consideration. If it be found that the Telegraph Department is not able to 
make the improvement suggested by Mr. Pedler, it would probably be desirable to remove 
the Observatory to Hookeytolah, and place it under the superintendence of the Port 

Officer. _ I I. - 

34. The Telegraphic Code, as used for the communication of the weather observations 

by telegrams, while satisfactory for the ordinary observations, was found not to be well 
adapted for the preparation of telegrams of storm observations, A special Code (a modi- 
fication of the ordinary Code), different in several respects from the ordinary Code, was 
hence prepared by Mr. Pedler and myself, and brought into use before the commencement of 
the present cyclone season. Some time ago, a suggestion was made to establish telegraphic 
communication with the Eastern Channel light ship at the entrance to the river Hooghly, 
partly for the purposes of obtaining earlier telegraphic information about cyclones 
advancing to the mouth of the Hooghly and the port of .Calcutta, and partly for the use 
of shippers and merchants. Such an extension would be of great value in our storm- 
warning work. With the present line of observing stations rOund the coast there is usually 
no difficulty in recognizing the existence of a cyclonic storm from its earliest stages and 
its general direction of advance, and consequently the part of the coast which it will 
probably cross and to which it will probably give strong winds and gales. There is 
however one feature which it is very difficult to forecast with even approximate accuracy, 
and that is the intensity of an approaching storm. The indications of an intense cyclone 
are in its outskirts almost identical with those of a small cyclonic storm. The probable 



intensity of an approaching cyclonic storm is the one point in forecasting in which expe- 
rience and judgment are of the greatest value, and in which every increase of information 
in the proper direction is especially desirable and valuable to the storm-warning officer, Mr. 
Pedier hence arranged with the authorities that Pilots bringing vessels up the river should, 
communicate by means of flags the last set of meteorological observations taken on board 
the pilot vessels (where they are recorded at four-hourly intervals) when passing Saugor 
Island Light-house, where they are observed and from whence the observations are 
telegraphed to the Meteorological Office. In order to carry out this method of receiving 
observations from the Sandheads, 6o to 8o miles south of Saugor Island, Mr. Pedier, with 
the assistance of Mr. Elson, Master Pilot, an authority on the subject, drew up a code by 
means of which it is possible to telegraph the barometer, wind direction and force, the 
weather, and the hour of observation, by a single hoist of five flags. By the use of this 
code the Bengal Meteorological Reporter" now receives telegrams of the weather obser- 
vations taken at the Sandheads five or six hours after the time of observation. 

35. The following gives a brief summary of the various cyclonic storms in the Bay of 
Bengal during the year 1888-9, ^.nd of the action taken by Mr. Pedier in warning the coasts 
affected by them : — 

Tables giving a brief statement of the storms which affected the Bay of Bengal coasts during the 

year 1888-8^. 


No. 

Date. 

Character. 

Coast affected. 

I 

May iith and 12th 

, Small storm off Madras coast 

Crossed the South Coromandel coast on the even- 
ing of the I ith. 

2 

June 2nd to 5th 

Small depression . 

Advanced in a north-westerly direction, and on 
the morning of the 5th passed over Orissa as 
a diffused depression. 

3 

June loth 

Small depression over the head 
of the Bay. 

Passed across the North Orissa coast. 

4 

July I St to 4th 

Feeble depression in Central Ben- 
gal ; 'gave a gale at the head of 
the Bay. 

Gave heavy gales on the Bengal and Orissa 
coasts. 

5 

July 12th to 14th 

Cyclonic storm formed in the 
. north of the Bay and gave 
very bad weather and strong 
winds in the north of the Bay. 

Crossed the Ganjam coast on the evening of the 
14th. 

6 

July 19th and 20th 

Feeble depression close to the 
coast of the Sunder buns. 

Moved inland past Saugor Island on the after- 
noon of the 19th. 

7 

August 4th . 

Feeble depression over the head 
of the Bay. 

Advanced inland across the North Orissa coast. 

8 

August igth to 24th 

1 

Severe storm near the Sandheads; 
gave winds of hurricane force 
near the head of the Bay. 

Continued to intensify slowly until the 24th and 
then passed inland near Saugor Island. 

9 

September 5th to 7th 

Small storm in the north-east 
of the Bay. 

Passed across the head of the Bay and struck the 
Balasore coast on the 7th. 

10 

September 13th to i6th • 

Fierce cyclonic storm formed in the 
Gulf of Siam ; gave stormy 
weather in the Andaman Sea, 
and severe cyclonic weather in 
the north of the Bay. 

Crossed Tenasserini and the Martaban Gulf and 
then advanced across South Pegu and the 
centre of the Bay and struck the Orissa coast 
early on the morning of the i6th. 

II 

October ist to 7th 

i 

i 

Cyclonic storm of moderate inten- 
sity , generated to the south- 
west of Diamond Island. It 
gave heavy weather at the head 
of the Bay. 

Advanced first in a north-westerly direction to- 
wards the Orissa coast and then recurved in 
a north-easterly direction and crossed the coast 
of the Sunderbuns about midnight of the 6tb, 

12 

October 30th and 31st , 

Severe cyclone in the south of- 
the Bay, accompanied with hur 
ricane winds near the centre. 

Struck the coast near Madras on the night of 
the 31st 

13 

November i8th to 21st . 

Feeble storm in the Martaban 

Filled up and disappeared before it reached the 


Gulf of little importance. 

coast. 
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Tables giving a brief statement of the storms which affected the Bay of Bengal coasts during the 


years iSSS-Sp — contd. 



November 24th and 25th Small depression offthe South Mad- Passed inland across the South Madras coast of 

ras coast of little importance. the night of the 24th. 

December 12th to 14th . Small cyclonic storm of consider- Struck the Madras coast near Negapatam. 

able intensity formed in the south 
of the Bay, and accompanied 
with heavy weather and severe 
squalls of cyclonic force and 
huri'icane winds near the centre. 








Ports warned by Signal. 


Porta warned by cautionary telegrams. 


When hoisted. 


When taken down. 


Oct. 2nd 1888 


Do. ft 


Do. ,, 
Do, 3rd 
Do. „ 


Do. 30th 

Do. „ 

Do. 31st 
Nov.' 1 8th 
Do. 19th 
Do. 24th 
Do. ,, 
Dec. I2th 
Do. 13th 
Do. 14th 
Do. 


Mud Point ...... 

Diamond Harbour . • • • 

Budge-Budge . • . • 

Akyab, Rangoon, Bassein, ^ Moulmein, 
False Point, Chandbali, Balasore and 
Pooree. 

Madras. 

Chittagong. , 

Gopalpur, Calingapatam, Bimlipatam, 
Vizagapatam, Cocanada and Masuli- 
patam. 

Chandbali ] 

False Point . . . . f 

Pooree • . . . . f 

Balasore • « . . . ) 

Chittagong 

. Madras. 

Vizagapataijn, Bimlipatam, Cocanada 
and Masulipatam. 

Negapatam. 

Madras and Rangoon. 

Akyab, Bassein, Moulmein and Tavoy. 
Negapatam. 

Madras. 

Madras and Rangoon. 

Negapatam. 

Tuticorin. 

Trincomalee. 


2nd Oct, 10-57 


h. 7th Oct., 7-5 h. 

„ Dp. 7-10 , 

„ Ordered to lower at 
5-48 h., Oct 7th, 


Ordered to hoist at 
11-30 h., Oct. 4th. 


Ordered to lower at 
5-50 h., Oct. 7th. 


Ordered to. hoist at Ordered to lower at 
6-53 h., Oct. 6th, 5-50, h. Oct. 7th. 


I A reference to the preceding tables will show that ample warning was given to the 
ports affected by the larger cyclonic storms of the year in the Bay of Bengal, and that the 
duty of warning the Madras, Bengal and Burmah ports was carried out in a satisfactory 
manner during the year. 

36. No change was made in the working of the Bombay coast storm-warning system 
during the first four months of the year. When Mr. Chambers declined to accept the 
appointment of the Western India Reportership under the new conditions from the ist 
August, it was necessary for me to make immediate arrangements for the performance of 
the Storm Signal work at Bombay. I was present at that time in Bombay under orders 
from the Government of India to endeavour to arrange, if possible, under certain defined 
conditions, for the retention of Mr. Chambers’ services. Mr. Chambers refused to accept 
the appointment, except under conditions which the Government of India declined to 
agree to, and I was finally instructed by telegram from Simla to make other arrangements. 
As the question of a suitable successor had not been considered, the charge of the Bom- 
bay Meteorological Office was handed over to the Head Clerk, and the Bombay Storm 
Signal duties were taken up by the Simla Office, which was the only arrangement possible 
under the circumstances. I telegraphed instructions to Mr. Dallas, and forwarded a copy 
of the only printed memorandum on the subject drawn up by Mr. Chambers. I was not able 
to learn much during the very brief interval before I left Bombay about the exact objects of 
the Signal Service or the conditions and methods by which it had been previously worked. 
This was in part due to the fact that it was necessary for me to return as early as 
possible to Simla and arrange with Mr. Dallas for the performance of the new duties which 
the Simla Office had been obliged to undertake without any preparation, and literally at an 
hour’s notice. The Bombay storm-warning system at that time employed only one signal — 
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a drum. Mr. Chambers, I ascertained, had supplemented this by the use of cautionary 
telegrams, but these were apparently intended only for the information of the Port Officers, 
and were not necessarily communicated to the shipping by any recognized methods. It 
appeared to both Mr. Dallas and myself, when we had fully considered the system we had 
undertaken to work, that it was defective in several important respeqts, and that a storm 
warning system for an important group of ports like Bombay, Karachi, &c., on an open 
coast of a large ocean liable to tropical cyclonic storms of great intensity, ought to fulfil 
two objects, viz .; — 

That of warning the port authorities and the shipping in the ports of the 
approach of a cyclonic storm or cyclone to the neighbourhood of the 
port, in order that the necessary precautions to ride out the gale may 
be taken. 

2 nd . — That of warning the shipping in the ports of the existence of cyclonic 
- storms in the Arabian Sea, and more especially of those passing over or 
near the two great steamer tracks between Bombay and Karachi on the 
one hand, and Aden on the other. Such information would probably enable 
steamers leaving either of these ports to modify their course early so as to 
avoid the cyclonic storm, the existence of which had been notified to 
them. 

These two objbcts are not only quite different, but it is evident that to use one signal 
to indicate— either the existence of a storm which is approaching Bombay or Karachi, 
or the existence of a storm which is not likely to approach to Bombay, but which is 
giving very stormy weather out at sea in the part usually passed over by vessels leaving 
that port, would only lead to confusion. 

37. The difficulties arising from the use of one signal only are specially great in the 
case of the west coast south of Surat. For cyclonic storms which originate in the Bay of 
Bengal occasionally cross the Peninsula and pass out as disturbances which develop 
again into cyclonic storms in the Arabian Sea. Such disturbances or storms, although they 
may give a high sea, rarely, if ever, give a gale to the west coast ports south of Bombay, 
as they are protected by the wall of the West Ghlts from the disturbance or storm as it 
passes out into the Arabian Sea. If such a disturbance be transmitted westwards across the 
West Ghdts and giverise to stormy weather in the Arabian Sea, its effects are hence usually 
not felt to any serious extent at the coast ports, although it may give cyclonic winds at 
some distance out to sea. The existence of such storms is known days before they begin 
to influence the weather in the Arabian Sea, and there is no difficulty in warning the west 
coast of the passage of such a disturbance. If a Storm Signal be hoisted at a west coast 
port during such weather, its intention and meaning is evidently to indicate probable stormy 
weather off that port, and not at the port itself. Unfortunately, if as has hitherto been the 
case, only one signal be available, it might be interpreted to mean the approach of bad 
weather to that port itself. 

38. Both Mr. Dallas and myself at once perceived the difficulties of working such a 
system satisfactorily, more especially as there was nothing on record which defined clearly 
the storm-warning duties of the Bombay Storm Signal Service. We therefore resolved to 
work it as prudently and carefully as was possible, and to err rather on the side of giving 

D 2 
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ample warning by the only signal that was at our disposal. I was so impressed with the 
inadequacy and imperfection of the system that I thought it advisable to take the earliest 
opportunity of placing it on a proper footing. Mr. Dallas was absent from Simla in Sep- 
tember inspecting certain stations, and I was obliged to send him to Calcutta in October 
to take up Mr. Pedler’s duties, as that officer was in a weak state of health, and the doc- 
tor recommended short rest and change. Almost immediately after Mr. Dallas return- 
ed to Simla, I went to Karachi in the beginning of November to ascertain whether the 
changes I had in view for the improvement of the West India Coast Storm Signal Service 
would be acceptable to the Port authorities there, or what modifications might be considered 
necessary. On my return to Simla at the end of November I sent Mr. Dallas down to 
Bombay, one of the objects of the visit being to discuss the question of the improvement 
of the storm-warning system with Sir Henry Morland, Port Officer, and other authorities. 

1 thus ascertained not only that the Port Officers of Bombay and Karachi considered the 
system in force very imperfect, but also learnt the improvements and extension they consi- 
dered necessary to place it on a proper footing. Having thus obtained full expression of 
the opinions of the most competent and interested authorities at the two ports chiefly 
affected by the question, I sent in to Government on the 21st December a letter directing 
its attention to the imperfections of the West Coast of India Storm Signal Service, and 
suggested two methods by either of which it might be improved and placed on a proper 
footing. The first was the extension of the system in force for warning the Burmah, Bengal 
and Madras ports to the Bombay ports (thus securing uniformity of system round the coast), 
and the second was the adoption of a more elaborate system proposed by Sir Henry 
Morland adapted to the conditions of the West India coast, and similar in many respects 
to the system employed by the English Meteorological Office in warning the British coasts. 
I urged the necessity of early consideration and selection by the authorities at Bombay 
of the system which appeared to them to be most satisfactory, and added that, although 
I considered uniformity of great importance in such matters, I thought that it was still 
more important to introduce a system which was specially adapted to the conditions and 
requirements of the coast for which it was desired and intended, and that, on these grounds, 
I considered Sir Henry Morland’s scheme the most suitable. My letter was sent for consi- 
deration to the Bombay Government, and after the Commercial and Port authorities 
interested had been fully consulted, it was decided that Sir Henry Morland’s scheme was 
most satisfactory. When I was in Bombay in May last I drew up, in consultation with the 
Acting Port Officer, Captain Bean, the details of the scheme, and submitted them very 
shortly afterwards to Government. Until this has been fully sanctioned, the Simla Office is 
obliged to carry out the warning of the west coast by an imperfect system based only on 
the use of one signal. Captain Bean suggested, when I was in Bombay, that, pending the 
introduction of the new system, the single available signal should be only hoisted at that 
port in the case of cyclonic storms passing over or near to the port, but that the Simla 
Office should telegraph freely concerning the existence and probable character of cyclonic 
storms out at sea. If this wei:e done, he would arrange that these telegrams should be 
posted in a conspicuous position for the information of the Captains of vessels, and every 
effort made to communicate them to those interested. I have therefore adopted this 
arrangement for working the West Coast of India Storm Signal Service, pending the sanc- 
tion and introduction qf the iipprpvpd system. 
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39- The following tables give a brief statement of the storms affecting the Bombay 
coast during the year and the action taken to warn the Bombay ports : — 


No. 

Date. 

Character. 

Coast affected. 

t 

1 ■ ■ ■ ■ ' ' ' 

May 26th to 29th » • 

Small depression off the Malabar 
coast. 

Filled up on the 29th without crossing or 
advancing along coast. 

2 

June 4th to 12th . 

Strong winds approaching in force 
to a gale on the Bombay coast. 

Depression filled up, and apparently no 
cyclone formed at sea. 

3 

November 2nd to gth . 

Disturbed weather for some days, 
followed by a cyclonic storm 
which advanced N. N. E. Hurri- 
cane winds near the centre. 

Crossed coast of Kathiawar on the morn- 
ing of the 9th, The Coasting Steamer 
Vaitarna was lost during this storm. 


Action taken. 


. Date. 

Storm. 

Ports warned by caution- 
ary telegrams. 

Ports warned bv Signal. 

When hoisted. 

When taken down, 

May 26th, 1888 . 

I 

Mangalore, Calicut and 
Cochin. 

Cochin, Calicut, Manga- 
lore. 

1st November ♦ 

3rd November. 

November 1st, 1888 . 

■1 

Karwar, Kumta * 
Vingurla, Goa 

Bombay, Ratnagiri 
Karachi, Bhavnagar and 
D am an. 

1st „ 

3rd » 

3rd „ 

9th „ 

4th „ 

4tlr » 

Stli » 

loth „ 


40. During the last storm the Vaitarna coasting steamer, with 600 native passengers, 
was lost. A Court of Enquiry was subsequently held, which called the attention of the 
Government to the following defects 

(a) The want of a proper system of meteorological observations on the coast of India. 

(b) The want of a proper system of exhibiting storm-warning signals on the coast of 

India. 

It also recorded the opinion — 

(c) That if a proper storm-warning system had been in force with communication to 

most of the northern ports, intimation could have been conveyed in time to 
have enabled the Vaitarna to avoid the cyclone. 

In addition to these three points the following were suggested by the evidence and 
subsequent remarks on the evidence : — 

{d) Whether the Simla Office with the system then in force gave as full warning and 
information to merchants and shippers in Bombay of the storm in question 
as could reasonably have been expected. 

(e) Whether the Bombay storm-warning system then in operation was defective and 
unsatisfactory, and also whether the India Meteorological Department was 
entirely or mainly to blame for this state of affairs. 

The following gives a brief summary of my reply to Government on each of these 

points : — 

(a) That there is a fairly complete and satisfactory system of observations along the 
cpast of India, but the Kathiawar coast was at that time imperfectly represented. 


(d) That there is a proper and satisfactory system for warning at least three-fourths 
of the coast of India, but that the Bombay system was at the time of the 
Vaitarna disaster defective. The India Meteorological Department was 
however endeavouring to remedy the defect previous to the disaster. 

{c) That if a proper and complete system for warning the Bombay (including the 
Kathiawar) coast had been in force at the time, it almost certainly would 
not have enabled the Vaitarna to weather the storm, as she was too lightly 
built to encounter a cyclonic storm and was navigating a portion of the 
coast where there is no shelter, and the Captain was apparently more or 
less ignorant of the laws of storms. It is, moreover, doubtful whether any 
system of storm signals would be of much use to vessels of the Vaitarna 
build navigating the Kathiawar coast. 

(i) The Simla Office gave as full warning of the position and character of the storm 
to the West Coast Ports by means of signal and telegrams as could reasonably 
be expected, more especially when the circumstances under which the Simla 
Office was performing that duty at that time are taken into consideration. 

{e) Neither the Bombay authorities nor Mr. Chambers ever called the attention of 
the Meteorological Department or the Government of India to the defects 
of the Bombay 'meteorological and storm-warning services so far as the 
Kathiawar coast was concerned. The Simla Meteorological Office , partly at 
the instance of the Government of India, and partly on its own knowledge 
of the defects of the Bombay meteorological system, was on the other hand, 
doing its utmost to remedy the defects in that system before the Vaitarna 
disaster occurred. 

41. The chief defects were — 

[a) The want of a local Daily Weather Report and Chart. 

(Z>) The defective character of the Bombay Storm Signal Service. 

(t) The defective representation of Kathiawar in our meteorological system. 

The following is a brief statement of the action taken by the Department up to 
the present time (August 1889) to remedy these defects — 

1st . — A local Daily Weather Report and Chart based on weather telegrams from 41 
stations is now published and issued daily to the Bombay public, practically 
at no additional cost to the State. This result, it may be added, is mainly 
due to the action and liberality of the Bombay Chamber of Commerce. 
Its issue dates from the 19th of May 1889. 

2nd . — The India Meteorological Reporter commenced to remedy the second defect 
last November, and has since submitted the complete details of a storm- 
warning system, the principles of which have been fully approved by the 
Bombay local authorities, and which is now under consideration of the 
Government of India for adoption. 

^rd . — The India Meteorological Department, as soon as the third defect was 
brought to its notice, took practical measures to remedy it so far as it 
could by making or suggesting arrangements for the establishment of an 
observatory at Verawal and Storm Signal Stations at Verawal and Pore- 
bunder. It is not, however, possible to remedy this defect satisfactorily 
until telegraphic communication has been opened toDwarka or Mandvi. 



31 


PART II.— DETAILS OF ADMINISTRATION. 

Observatories. 

42. At the commencement of the year under report there were in all 161 observatories 
in India contributing registers of meteorological data to the Central and Bengal offices. 
135 of these sent in registers to the Central Office and 26 to the Bengal office ; the 
latter were utilized only in the preparation of the Bengal Provincial Daily, Weekly, and 
Monthly Reports. 

43. Observatories were opened at Pooree, Nellore, Madras (Port Office), Cuddalore, 
and Tavoy on the following dates :: — 

Tavoy on 20th March 1888, 

Pooree on i8th March 1888, 

Nellore on 19th September 1888, 

Madras (at the Port Office) on 7tb January 1889, 

Cuddalore on ist March 1889 ; 

and they have contributed observations regularly during the year 1888-89. These observ- 
atories were established mainly to furnish weather information, more especially during 
storms, for the use of the Bengal Meteorological Reporter, and to enable him to warn 
the Burmah and Madras coasts more effectively. 

44. One observatory, that of Nancowry, was abolished during the year in consequence 
of the Government having decided to abandon the settlement at Camorta. The whole of 
the establishment, European and Native, was removed in November last, and the meteo- 
rological instruments sent to, Port Blair and subsequently to Calcutta. The number of 
separate observatories working in connection with the Department at the end of the year 
and submitting registers of observations was 165. 

45. As has already been explained, the Government of India sanctioned a series of 
changes which very largely modified the hours of observation, the method of paying 
observers, and the amount and character of the observations. These changes necessitated 
a corresponding alteration in the classification of observatories.. According tp the new 
classification, which was adopted from the istof January, observatories in India were 
divided into — 

ist The observatories of this class are either furnished with autographic instruments 

for recording pressure, temperature, humidity, rainfall and wind direction and 
velocity, either continuously or at intervals of ten minutes, or take special solar 
or actinometric observations. ^ 

2nd Class--^M which observations are taken at 8 hours which (with one or two exceptions) are 
transmitted to Simla by weather telegrams and are included in the India Daily 
Weather Report, and also at lo and i6 hours. These stations have contributed 
reliable observations taken at these hours during many years past, and their 
future observations at these hours will be utilized chiefly for the scientific 
discussion in the annual reports on the meteorology of India. 

2rd Class — Observatories, which are of two kinds— , : 

{a) Those at stations where there are telegraph offices and which record 8 hours' 
observations for transmission daily to Simla, Bombay or Calcutta, by weather 
telegrams. 
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(^) Those at which there are no telegraph oiEces, and which continue to record lo and 
1 6 hours^ observations, in some cases for inclusion in the annual report, and in 
others to furnish a series of eleven years^ observations, and thus obtain monthly 
and daily means for these stations which shall be comparable with those already 
obtained for the second class observatories. 

4th Class — At which observations of temperature and rainfall only are recorded. 

46. The following gives the arrangement of the observatories according to this classi* 
fication at the end of the year, on the ist of April 1889 : — 


Bengal and Assam. 


Calcutta (Alipore) 

Class. 

, ist 

Bhagulpur (p) 

f 

Class. 

. 3rd 

Berhampur • 

, 2 nd 

Bogra 

• 

• 

Burdwan . 

• » 

Burrisal ‘ 

• 

• f> 

Chittagong 

• i) 

Buxar (p) 

• 

* }} 

Cuttack 

• )) 

Chupra (p) . 

• 

• ff 

Dacca 

• tt 

Chyebassa (p) 


• jj 

Darjeeling • 

• )f 

Commilla (p) 

« 

• >» 

Dhubri 

* )j 

Dehree (p) • 

• 

• n 

Durbhanga 

* f) 

Dinagepur , 

• 

• u 

False Point , 

■ )f 

Furreedpore (p) 

* 

* » 

Hazaribagh . 

• j) 

Gya 

9 

« „ 

Patna 

• V 

Jessore • 

9 

• Jf 

Saugor Island 

• j) 

Julpigoree 

9 

• » 

Sibsagar 

• )f 

Krishnaghur (p) 

• 

• f) 

Silchar • 

• )} 

Maldah (p) . 

• 

• J) 

Arrah (p) 

• Srd 

Midnapore (p) 

• 

• i> 

Balasore 

• >1 

Motihari (p) 

? ” 

« ff 

Bankoora (p) . 

• 

Mymensingh 

• 

« n 


Noakholly (p) * 

Class. 

. Srd 

Nya-Doomka (p) 

• n 

Pedong 

• 1) 

Pooree (p) « 

* ?) 

Purneah 

• n 

Rampur-Bauleah (p) 

• M 

Ranchee (p) 

• 

Ranigunj (p) . 

• ff 

Rungpur (p) 

• ft 

Serajgunj (p) , 


Tezpur 

• ,, 

Calcutta (Chowrin- 

ghee) 

. 4th 

Demagiri 

» }) 

Mongpoo 

• >) 

Tura 

• ff 


North-Western Provinces, 



Class. 


Class. 


Class. 

Allahabad 

• ist 

Roorkee 

. 2nd 

Ghazipur , 

. 3rd 

Agra - • 

• 2nd 

Bareilly 

• 3rd 

Gorakhpur • 

" )i 

Lucknow • 

• ff 

Benares 

* )) 

Jhansi 

• II 

Meerut . 

* )) 

Chakrata 

• Jf 

Mussooree 

* ff 

Ranikhet 

• Jf- 

Dehra 

• ff 

Pithoragarh 

• j> 



Punjab and Kashmir. 




Class. 


Class. 


• Class. 

Lahore . 

, 1st 

Peshawar . , 

. 2nd 

Kailang . 

. 3rd 

Simla • • 

• f) 

Chamba • • 

. 3rd 

Rawalpindi • 

• ji 

Ludhiana • 

. 2nd 

Delhi 

• )) 

Sialkote . 

• ff 

Mooltan 

* ff 

Dera Ismail Khan • 

• II 

Sirsa . 

• ft 

Murree 

* t) 






Central Provinces. 


Hoshangabad 

Class, 

• 2nd 

Raipur • 


Class. 

, 2nd 

Saugor 


Classv, 

. 3rd 

Jubbulpore • 

• f) 

Chanda , 

4 

. 3rd. 

Seoni * 

• 

• II 

Khandwa 

i 

• ff 

Pachmarhi • 

■ • 

• II 

Sironcha • 

* 

• ff 

Nagpur 

• ft 

Sambalpur . 

• 

• ff 
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Berar. 




Class, 


Class. 



Class, 

Akola « 

• 

a 2nd 

Buldana * 

. 3rd 

Makhla • 

* 

. 3rd 

Amraoti 

« 

. 3^^ 

Chikalda * • 

• if 







Central India and Rajputana. 





Class. 


Class. 



Class. 

Jeypore 

• 

. 1st 

Bickaneer • - . 

. 3rd 

Neemuch , 

» 

. 3rd 

Aj mere 

• 

. 2nd 

Indore . * 

• f) 

Pachpadra 

0 

• }) 

Nowgong 


• )j 

Mount Abu . 

• i) 

Sambhar . 


• if 

Sutna . 

• 

• 









Bombay. 







Class. 


Class, 



Class. 

Bombay 

• 

• ist 

Kurrachee • ♦ 

. 2nd 

Hyderabad 

• 

.'3rd 

Belgaum 

• 

. 2nd 

Poona . ' * 

• ft 

Malegaon 

• 

• if 

Deesa . 

• 

• if 

Ratnagiri • 

• a 

Rajkot 

• 

• it 

Jacobabad 

• 

• a 

Sholapur . t 

• it 

Surat 

• 

• Ji 

Karwar 

• 

• a 

Bhuj 

. 3rd 







Madras, 







Class. 


Class, 



Class. 

Bellary 

• 

. 2nd 

Wellington , 

. 2nd 

Kurnool 


. 3rd 

Cochin 

• 

• if 

Bangalore • , 

. 3rd 

Madura • 

• 

• if 

Madras 

• 

• it 

Calicut • 

• it 

Madras (Port OlBce) 

* it 

Mercara 

* 

• if 

Coconada . • 

• if 

Mangalore 


• ft 

Salem 

• 

• a 

Coimbatore . 

• 

Masulipatam 

■ 

• ft 

Secunderabad 

• )} 

Cuddalore , , 

• ); 

Negapatam 

ft 

* if 

Trichinopoly 

■ 

• a 

Cuddapah . 

• if 

Nellore 

• 

• it 

Vizagapatam 

« 

■ a 

Gopalpore • • 

• if 

Rajahmundry 

ft 

• n 




Burma. 







Class. 


Class, 



Class. 

Akyab . 

• 

• 2nd 

Bassein . • 

. 3rd 

Moulmein * 

• 

• 3rd 

Diamond Island 

• it 

Bhamo , , 

* fi 

Tavoy 

ft 

* a 

Mergui . 

• 

• if 

Kindat 

* it 

Thyetmio . 

, 

* if 

Rangoon 

- 

• it 

Mandalay • • 

• if 

Tounghoo 

• 

• ft 




Bay Islands. 







Class. 

1 

Class. 1 




Port Blair 

• 

. 2nd 

1 Cocos Island • 

. 3 rcl 1 







Extra India, 







Class. 


Class, 



Class. 

Aden 

• 

f 2nd 

Amini Divi • . 

. Srd 

Katmandu 

(k 

• 3rd 

Eeh • 

« 

• )) 

Baghdad • 

• a 

Seychelles 

• 


Quetta . 

• 

• )) 

Bushire , 

• ft 





In the list of Bengal third class observatories the stations denoted by (p) at present 
contribute observations only to the Bengal Reporter. The remainder send daily weather 
telegrams to the Simla as well as to the Bengal Reporter. 

47. The important Government observatories of Bombay and Madras are indepen- 
dent of the Department and publish separate annual reports for the information of Govern- 
ment. The following are voluntary observatories 

i.’—Visagapatam, an excellent private astronomical and meteorological observatory established 
in 1871 by the late J. V. GuggaroWj Esq., and now maintained by A. V. Nursingrow, Esq., F. R. A. S [ 
F.R.G.S. ^ ^ 


E 
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2. — Jeypore, an admirable observatory provided with a complete set of autographic instruments 
and maintained at the expense of the Maharajah of Jeypore. 

2^.—Nowgong, established under the voluntary system at the Rajcoomar College under the super- 
intendence of the Principal of the College. 

4. — T’wra, established at the Dispensary under the voluntary arrangements sanctioned by the 
order of Government. 

5. — Demagiri, established at the Dispensary under the voluntary system. 

Q.—~Pedong, where the observations are taken by the Reverend Father A. Desgodins, S. J. 

y, — where temperature and rainfall observations are taken in connection with the 
Cinchona plantations under the superintendence of Mr. G. A. Gammie. 

8. Meerut, maintained at the cost of the Municipality and kept in excellent order under the 
supervision of Dr. Moir, Civil Surgeon. 

g. — Ghazipur, established at the opium factory under the charge of the Medical Officer. 

to.— Makhla, established in connection with the Forest Department under orders of the Gov- 
eminent of India, No. 1043 F- the 22nd August 1877. 

It— Cocos Islands, where the observations are taken voluntarily by the light-house keeper with 
the sanction of the Chief Commissioner of Burmah. 

48. It may also be mentioned that regular observations are taken on board the light- 
vessels at the entrance to the River Hugh in accordance with arrangements made by 
the Port Commissioners and are furnished regularly to the Department. They are 
chiefly utilized in the discussion of the cyclonic storms of the Bay of Bengal. Regis- 
t ers of observations were received from the following light vessels during the year. 

F. L, V. Planet, stationed at the Intermediate Station from April to October 1888. 

„ Meteor, stationed at the Ridge Light Station from April to October 1888 and ,at 
the Mutlah Station from November i888 to March 1889. 

„ Canopus, stationed at the Mutlah Station from April to November 1888. 

„ Hesperus, stationed at the Lower Gasper Station from April to September 1S88. 

„ Star, stationed at the Intermediate Station in February and March 1889. 

Character of work at Observatories during the year. 

49, First class Observatories. — Alipore Observatory. — This observatory is the 
largest and most important under the direct management of the Department. It is fur- 
nished with the following autographic instruments, a Sunshine recorder, a Kew barograph 
and thermograph, a Beckley’s anemograph, an Osier’s anemometer and a Beckley’s 
rain-gauge. All instruments that are issued to Indian observatories are carefully tested 
at this observatory, and their corrections ascertained before they are sent out for use. 
Another important part of its work is the dropping daily of two time-balls at i P.M, local 
meantime for the port of Calcutta. The work of the observatory was described in full 
detail in the Administration Report of 1886-87 (page 18) and need not be repeated. No 
change has been made either in the work or the establishment of the observatory during 
the year. 

The self-re^stering instruments have worked very satisfactorily during the past year 
and the photographic traces have been almost without exception very clear and distinct 
and admit of easy measurement. The introduction of argento-bromide sensitized paper 
(at the suggestion of Colonel Waterhouse, R.E.) some time ago has greatly improved 
the character of the traces. The measurements from the traces of the barograph and 
thermograph have been compared with the eye readings of the standard barometer, and 
the wet and dry bulbs in the same manner as in the previous three years {vide Adminis- 
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tration Report of 1S86-87, page 18). The following gives the mean differences for the 
past four years : — 



1885 . 

1886, 

1887. 

1888. 

Mean difference between the standard barometer and barograph during 
the year {i.e. standard barometer minus barograph) . . * . 

+ ‘025" 

-f-‘026" 

-{-•027" 

+•*026" 

Mean difference between the dry bulb in the thermometer shed and the 
dry-bulb trace of the thermograph (ue. thermograph minus shed dry 
bulb thermometer) 

+• 4 ° 

+■ 5 ° 

4 - - 6 “ 

+ 7 “ 

Mean difference between the wet-bulb in the thermometer shed and the 
dry-bulb trace of the thermograph (z.e. thermograph minus wet-bulb 
thermometer) 

+-&‘ 

+•5“ 

+ •70 

+• 8 “ 


50. The number of instruments compared with the standards and verified during the 
year was considerably greater than in any previous year except 1886-87. This is in 
part due to gradual increase in the number of observatories and partly to more frequent 
recall of instruments from observatories, which is now done as soon as the observations 
telegraphed daily to Simla show that the instruments are no longer trustworthy. The 
number of instruments verified during the year is shown by the following table 


Instruments, 

1885-S6, 

3886 - 87 . 

1887-88. 

1888-89. 

Nnniber, 

Number. 

Number, 

Number, 

Barometers . . * • • « • * 

• 

« 

• 

• 

42 

52^ 

52 

74 


« 


• 

• 

27 

10 

15 

16 

Dry and wet-bulb thermometers 



• 

• 

8 

62 

33c 

41 

Standard thermometers . • • * . • 


♦ 

• 

* 

5 

1 

8 


Maximum thermometers for air temperature 



• 


7 

46 

6 

SO 

Minimum do. • • • 


« 

• 

• 

27 

55 

21 

45 

do. for nocturnal radiation • * 


• 

• 

• 

28 

18 

10 

9 

Solar radiation thermometers 


• 

• 

• 

ss 

20 

20 

5 ^ 

Common thermometers « . , • • • • » 

• 

• 



2 

... 

1 

2 

Boiling point thermometers 



• 

• 

» tl 

6 

2 

... 

Travellers’ maximum and minimum thermometers, in pairs 


• 

« 

• 

t Jl« 

>*» 

1 

I 

Sling thermometers 


* 

• 

« 

5 

2 

3 


Sand-glasses . . • 

• 

• 

• 

« 

»»• 



16 


• 

• 

• 

• 

1 

* .* 


i 

Hydrometers * 

• 

• 

* 


... 

... 

... 

s 

Rain-gauges . * .* • • 



• 

• 

17 

4 

2 


Measure-glasses for rain-gauges , . . . . 


• 

• 

• 

27 

4 

2 

»*• , 



Total 


2SI 

280 

■ 174 

261 


The total number of instruments compared and verified in the year 188S-89 was 261 

and in the year 1886-87 was 280. 

£ 3 
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The following table gives a statement of the instruments received from England or 
returned from observatories or after repair from the Mathematical Instrument Department 
and issued (properly verified) during the past 3'ear to the Central Office for distribution to 
observatories when required : — 


Instruments. 






Received. 

Issued, 

Barometers 

. 




• 

62 

52 

Aneroids ...... 

• 


• 


• 

18 

14 

Dry and wet-bulb thermometers . . 

. 

« 

• 


• 

38 

43 

Maximum thermometers for air temperature 





« 

58 

3<5 

Minimum ditto ditto ditto 

. 



. 

• 

63 

41 

Ditto for noctunral radiation . 

• 




• 

5 

5 

Solar radiation thermometers . 

a 





5 

3 

Common thermometers . . . 

« 

9 


a 


2 

2 

Sling ditto .... 

4 

« 

• 

i 


I 

... 

Travellers’ maximum and minimum thermometer, in pairs 

• 

• 

I 

I 

Sand-glasses 

. 

0 

* 

• 

• 


11 

Anemometers 

• 


* 

f 

« 

6 

6 

Salinometer ..... 

• 

* 


« 


I 

t 

Hydrometer ..... 

« 

. 

* « 

Total 

• 

I 

261 

I 

216 


These numbers show a large increase on the corresponding numbers for the preced- 
ing year {viz., 224 receipts and 161 issues). 

51. The time signal work has been performed more satisfactorily during the past 
year than in any previous year. The time-ball on the semaphore tower, Fort William, 
dropped accurately on all days during the year without a single failure. The time-ball 
on the roof of the Port Commissioners’ office was dropped on all days, Sundays and 
holidays inclusive, except during the period from the 26th August to 29th November 
i888j when it was under repair, and on the days noted in the undermentioned list, when 
it failed to drop properly. 


Dates of failure. 

Nature of failure. 

7th May 1888 

19th June 1888 

26th June 1 888 

2ist July 1888 

24th March 1889 • 


^Detect in tel.gr.pWc communicatjorti 


52. The Jeypore Observatory . — ^Was under the superintendence of Dr. Hendley for 
the whole year, and continued to work in its usual efficient manner. From the report 
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of the Superintendent It appears that, in addition to the regular daily observations, a 
nearly continuous record was furnished by the meteorograph during the whole year,' An 
autographic record of sunshine was taken by means of a Stokes’ Whipple sunshine recorder 
and observations of earth temperatures were made throughout the year at various depths 
down to 40 feet. As already stated, this observatory is independent and is maintained 
by the liberality of the Maharajah of Jeypore, 

53. The Allahabad, Observatory . — The following account of the condition of this ob- 
servatory is taken from the Report of the Meteorological Reporter to the Government of 
the North-Western Provinces : — 

“ The self-recording meteorograph of the Allahabad observatory, which had, as mentioned in the 
last report, been sent to the makers for repairs, was received back in the hot weather of 1888 and 
was set up at the end of the rains. It was very rusty and needed a good deal of cleaning. After 
regulation it was found that it could not be got to work with the Menotti battery, as it had too high a 
resistance. At considerable expense a Fuller (bichromate) battery, such as is now used in the Tele- 
graph Department, was substituted for the Menotti and- found to work well for a while, but after- 
wards the instrument stopped at frequent intervals a few hours after being wound up, and throughout 
the remainder of the year, its performance was most unsatisfactory, and not more than half a dozen 
good plates (giving observations of i2 days only) were obtained during the whole period. Recently 
it has been found that the axis of the cylinder was not truly vertical, and after this fault was remedied 
the instrument worked much better. The bichromate battery was also found to lose power too rapidly, 
and it was found necessary to have recourse to the Menotti battery again, which was strengthened 
by the addition of several cells.” 

"The observations of temperature and humidity on the observatory tower are still continued, 
but those on the Muir College tower were discontinued as soon as the series for a year was complete. 
The sunshine recorder worked continuously throughout the year. As in the previous year, observa- 
tions of earth temperature at various depths down to 9 feet were made and transmitted to Calcutta. 
Observations of the movements of upper clouds were also made whenever such clouds were visible.’’ 

The preceding remarks hence show that the meteorograph has up to the present time 
been almost an entire failure, and it is very doubtful whether it will ever give continuous 
satisfactory traces. It is also an imperfect self-registering instrument, as it does not give 
a continuous record, but only a record of observations at 10 minutes’ intervals. If a further 
trial should prove that it is too delicate and complicated a plepe of apparatus to be worked 
efficiently by the native staff of the Allahabad observatory, and without the assistance and 
frequent presence of a skilled European electrician, it will be very desirable and perhaps 
necessary to discontinue its use and revert to eye observations, and thus secure a fairly 
accurate and continuous series of observations, such as a first-class observatory ought to 
record. 

53. The Lahore Observatory , — Under the new schenje the Punjab Meteorological 
Office was abolished from the ist January 1889 and the clerks were utilized as observers 
in the observatory, which was elevated to first-class from that date. Dr. Dickson acted 
as Superintendent from the ist April to 31st December 1888 when he resigned the 
'post. The following self -registering instrunaents were brought into use from the i§t 
January 1889: — 

1. — Draper’s barograph. 

2, — Draper’s sun thermometer, 

3. — -Draper’s hygrometer. 

4, -— Beckley’s self-registering rain-gauge (Casella). 

Two nev splar jradiation thermometers, Nos, 606^9 and 37977, by Negretti and 
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Zambra were brought into use from the loth and tgth February 1889, respectively. As the 
tower for the accommodation of the wind-registering instruments was in course of erection 
during the year, it was not possible to commence wind registration by the Beckley’s 
anemograph supplied to the observatory. Seven sets of eye observations of temperature^ 
pressure, wind, &c., are now daily taken from the ordinary instruments in the observatory 
shed. These not only furnish the meteorological data utilized for current purposes, but are 
employed to determine the errors of the Draper instruments. In addition, observations of 
ground temperature and amount of sunshine were taken as hitherto. The hourly obser- 
vations on four days of every month have been discontinued, as they were no longer 
required after the introduction of the continuous autographic instruments. The staff 
which consists of three observers, worked satisfactorily throughout the year. The 
observatory was inspected on the 2nd November 1888, and everything found to be in good 
order. 

The work of observation at other Observatories. 

55. I pointed out in last year’s Administration Report^that the barometric observations 
were by no means satisfactory at many stations. The charting of the daily observations 
(reduced to sea-level) for the Daily Report, and the comparison of the readings with the 
corresponding mean or normal values of the day, furnish the Simla Office with the very 
best means of detecting errors of observation, whether occasional or long continued. 

56. Long continued or persistent errors in the barometric observations (reduced) 
taken at Indian observatories are usually due to one or other of the following causes — 

(1) Use of incorrect or bad barometers ; 

(2) Incorrect determination of the height of the observatory above the sea-level ; 

(3) Adoption of incorrect methods of reading the instrument by the observer ; 

(4) Taking the observations at other times than the proper hours. 

All observers (even those who are thoroughly acquainted with the work) are liable to 
make occasional errors in reading instruments. .In the case of a good observer such errors 
do not exceed five or six in the year. A careless and hasty observer frequently makes as 
many in the course of a month. The most frequent errors of this kind made by obser- 
vers are the following ; — 

{a) Error of '05" or 'lo'' in reading the barometer, due to counting incorrectly the 
divisions on the scale or vernier, or overlooking a small or large division 
or mark in taking the observation, as, for example, reading 29' 75 3 instead 
of 29-853, &c. 

(b) Error of 5° or 10° in reading thermometers due to similar oversight. 

(r) Recording the wind direction the opposite to that by which it should be denoted 
e.g. recording wind as W. instead of E. 

57. It is necessary to eliminate as far as possible from the records all erroneous 
observations. In certain cases, more especially when the errors are due to any of the causes 
noted above, it is possible in the majority of cases to ascertain, by comparison with the 
corresponding observations at neighbouring stations, the erprs made by observers and to 
correct the readings. In other cases, where the readings are manifestly erroneous, it is 
generally not possible to determine the exact cause and amount of the errors, and all that 
can be done is to reject the observations in question. All observations are examined as tho- 
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roughly as possible in the central and provincial Meteorological offices for the purpose of 
eliminating errors, and when the errors in the observations exceed a certain rate per mensem 
the observers submitting them are fined. Erroneous observations are worse than useless, 
and their detection gives a considerable amount of trouble to the meteorological offices. 

58. The following are a few of the more remarkable cases of erroneous observations 
detected during the year in connection with the Daily Report work 

(/). Hyderabad. — The barometer readings from the commencement of the year up 
to November 1888 were almost invariably too high. , This was found on inspection of the 
observatory to be due to the observer reading the barometer by an erroneous method. 
There were three barometers at this observatory, and it would appear from the statement 
of the observer that observations were made sometimes from one instrument and some- 
times from another in the most irregular manner. 

(2). Moulmein. — Erroneous barometric observations were submitted for some time. 
The observer was warned, but that produced no improvement. He was then fined, 
after which it was ascertained that the regular observer had gone on leave, and that an 
imperfectly trained substitute was performing the work. 

(j). Thayetmio. — Erroneous barometric observations were submitted for some time, and 
it was found, after repeated enquiries, that they were due to the same cause as at Moul- 
mein. 

(^). Ra'walpindi.~^T\x2i barometric observations have for years been more or less 
unsatisfactory, and have never fitted in with those of neighbouring stations. This has 
been ascribed during the past ten years sometimes to defects of the barometer and 
sometimes to carelessness on the part of the observer. I visited the observatory in 
November last, and came to the conclusion that the only possible explanation was that 
the height of the observatory above sea-level had been incorrectly determined. A refer- 
ence to the Survey Department partially confirmed this conclusion, but there is still an 
outstanding difference, the cause of which I have been unable to ascertain. 

(5) . Mercara. — The barometric observations at Mercara, like those of Rawalpindi 
when reduced to sea-level were uniformly .too high when compared with those of neigh- 
bouring stations, and I pointed out some time ago to the Madras Reporter that it was almost 
certain the reported height above sea-level was erroneous. Miss Pogson visited the sta- 
tion, and obtained a fresh measurement of the height. The following extract from her 
report gives the result of her visit and of the re-determination 

*' As the pressure observations had been affected for some time past by some unknown error 
a careful investigation was made as to the cause. Doubts were entertained regarding the exactness 
of the height of the barometer above sea-level, and the Executive Engineer was asked to have the 
previous determination accurately verified by means of spirit-levelling from the nearest Trigonome- 
trical Survey bench-mark. This was done, and the result shewed an error of nearly 103 feet, the height 
ascertained in May 1887 being 3883’7 feet, while the determination made in January 1889 made 
it 3780*69 feet above mean sea-level. The explanation of the error given by the Executive 
Engineer was that a mistake had been made in the bench-mark from which levels were taken. " 

(6) . Hoshangabad. — ^The barometric returns of the observatory were occasionally viti- 
ated with mistakes, Apparently due to great carelessness on the part of the observer. A 
recent inspection visit showed that this was the case, and that the observer had for some 
months past been very remiss in the performance of his duties, and was suffering from a 
disease which almost unfitted him for their proper performance. 

(7) . Pachpadra. — The barometric observations have been for some time past quite 
untrustworthy. Mr. Dallas, when he inspected the observatory in September 1888, found 
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that the instrument was in such a dirty condition that it was not possible to read it 
exactly. The observer had not been taught properly, and never adjusted the mercury 
surface in the cistern to the fiducial point. His readings since Mr. Dallas’ visit have 
been much more satisfactory and are now apparently correct. 

(< 5 ). Saugor . — The reduced readings at the station are almost invariably too low 
when compared with neighbouring stations, but the cause has not yet been fully ascer- 
tained. The observer is undoubtedly not so careful as he might be, and the errors are 
in part due to this. 

{ 9 )> Jhansi . — The readings at this station were for some months during the year 
invariably too low. A new barometer was supplied, but the observer failed to adjust the 
mercury surface to the fiducial point. This defect has been only recently discovered on 
inspection of the observatory, and hence the observations of the past year are vitiated by 
a small variable error. 

There are outstanding errors at certain stations, the causes of which have not yet 
been determined but are under investigation. 

59. In connection with this subject it is interesting to note that there is a marked 
tendency to excessive local pressure at certain stations in isolated valleys, shut in such 
a manner as to prevent partially or entirely the lateral motion of the air. 

60. The most striking case is that of Dehra in the Dehra Dun. It is one of the head- 
quarters of the Survey Department, and Its height above sea -level is very accurately 
known. It is only about 25 miles in a straight line from Roorkee, from which it is separated 
by the Sewaliks. The only two outlets of the valley of the Dehra Dun enclosed between 
the Sewaliks and the lower ranges of the Himalayas are the gorges through which the 
Ganges and Jumna pass into the plains. The height above sea-level of Roorkee is known 
with almost as great accuracy as that of Dehra. The following table gives the difference 
between the mean pressure (reduced to sea-Ievel) at Roorkee and Dehra for the past 
four years : — 



1884. 

i88s. 

1886, 

1887. i 

January 

-f-cas 

+•025 

+•033 

•+017 

February * • * , . . 

-t--029 

4- '028 

+•043 

+•025 

March ..... , ' , 

+ '044 

Hr ‘040 

+^0'5i 

4*042 

April 

■f-osi 

+•053 

+ -051 

+•033 

May 

+ •045 

+ *060 

4*072 

i 

+•045 1 

June 

+ '050 

+ ‘o6o 

+•058 

+•076 

July 

+ ■058 

+*046 

+•055 

+•048 

August 

+•049 

+•054 

+ -044 

+•040 

September 

: +'046 

+•052 

+■048 

+•037 

October • . . , . ... 

+ •044 

+•056 

+ •044 

+•042 

November 

+ ■043 

+•042 

+•038 

+•050 

December , . . , . 

+ •041 

+ ‘029 

+•041 

+•040 

Year 

1 +*044 

+•045 

H “*048 

+•041 
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This table shows that pressure is invariably higher at Dehra than at Roorkee by 
amounts which differ considerably at different seasons, and which average *045" for the last 
four years. It is not probable that this is due to error in the determination of level or to 
alteration in the value of gravity due to attraction of the neighbouring mountain masses* 
The only apparently satisfactory explanation appears to be that the changes of pressure 
due to increasing temperature during the early part of the day only give rise to vertical 
motion, and that the horizontal motion which takes place in the plains is either not possible 
in such a valley as the Dehra Dun or takes place to a much more limited extent than in 
open situations in the plains of India. 

61. Another interesting case is that of Ajraere as compared with Jeypore and Sam- 
bhar. Sambhar is in an open plain, Jeypore partially surrounded by hills, and Ajmere 
much more completely enclosed. The following table gives the monthly difference 
between the mean monthly barometer readings reduced to sea-level of the two pairs of 
stations, Ajmere and Jeypore and Ajmere and Sambhar ; — 






Ajmere- 

Jeypore. 



Ajmere— Sambhar, 





1884. 

1885. 

i88e. . 

3887, 

1884. 

1885. 

i88(5. 

1887, 

January 

« « 


+•030 

•f* 037 

4*032 

-|-•023 

+•035 

4*028 

+•025 

+•023 

February 


• 

-t--oz7 

+ - 03 S 

4 *026 

4*024 

+•023 

+•038 

4*024 

4 '01 7 

March 



4 '*o 29 

4 *021 

+•014 

4*021 

f *020 

+•031 

4 *oi 8 

4*024 

April . 

* 


•+■•030 

•4*019 

4*012 

4*007 

+•037 

+•034 

4*014 

4 'oo 8 

May • 

* 


+•030 

4*004 

— *004 

+ - 03 S 

+•042 

4*024 

4^005 

4^025 

June • * • 



"F**o 44 

4*026 

4*012 

+•033 

4*040 

+ •025 

4*009 

+*028 

July . . . 

r • 


"f* '018 

4*01:4 

—'010 

+ •014 

4*036 

4*024 

-t-’OO? 

4^027 

August 

• 


-f *C21 

4*019 

4*010 

+•013 

+ *035 

+•033 

4^021 

+•031 

September . 

• 


+ *015 

4 *006 

+•015 

+•017 

4*026 

4- -012 

+ •023 

4-030 

October 

• 


+’030 

4*029 

4*003 

+•015 

+■033 

+ •030 

+ •016 

+•017 

November . . 

• 


+ *027 

4*039 

4-028 

■+•■019 

+•024 

4 •ozg 

+•025 

4-012 

December . 

• ♦ 


+*036 

4*026 

4*027 

4 '017 

+•036 

+ ■023, 

■4 ‘020 

4 -ois 


Year 


+•028 

4*022 

+•013 

+•019 

+ 0-33 

4*028 

4*018 



In considering these differences it should be remembered that the baric gradients 
are in opposite directions during the north-east monsoon and south-west monsoon in Upper 
India, and any difference due to this would nearly compensate over the whole year. The 
difference between Ajmere and Jeypore averaged •020" for the four years and for Ajmere 
and Sambhar '025". The only explanation I can suggest for this permanent difference is 
practically the same as that advanced in the previous case. 

62. Salem and Bangalore in Southern India appear to present similar local increase 
of pressure due to their situation, the one being amongst hills with narrow openings and 
the other in a basin- shaped hollow. 

It is, however, much more difficult to shew them in a table similar to the above, as the 
baric gradients in the two monsoon periods differ considerably in amount and direction 
and do not compensate. 
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63. There are not at present sufficient accurate data to discuss this local influence of 
valleys on pressure more fully. It is, however, an important and interesting question, more 
especially in connection with the Daily Weather Report and Chart. The baric lines, or 
isobars, laid down in these charts give differences of pressure which are generally assumed 
to be strictly related to the winds, either as cause or effect. In such cases as the above 
there are local differences of pressure due to geographical and topographical peculiarities 
of position which have nothing whatever to do with the maintenance of winds or air motion, 
and which are consequently out of place in weather charts as usually prepared and utilized,, 
and it is a question whether these differences ought to find representation in the India 
daily weather charts, which are constructed and utilized mainly to show relations between 
wind rainfall and pressure. This question has, so far as I am aware, not been consi- 
dered, but it is one which will probably have to be dealt with shortly in India. 

64. The character of the work performed by the observers is on the whole improving 
and the observations submitted by about three-fourths of our observatories are probably 
as accurate as can be expected more especially when the conditions under which it is 
done are taken into consideration. 

Inspection of Observatories. 

65. The following table shows the amount of inspection done during the past year : — 



InSI'ECTED by 

Imperial Reporter. 

Provincial Reporter or 
Sanitary Commissioner. 



Arrali. 

Bhagulpore» 

Buxar. 

Chupra. 

Dacca* 

Durbhanga. 

Gya. 

Jessore. 

Kishnaghur. 

Motihari. 

Mymensing. 

Patna. 

Raneegunge. 


Chakrata* 

Dehra, 

Meerut. 

Mussooree. 

Roorkee. 

Delhi. 

Lahore. 

Rawalpindi* 

Sirsa. 

Indore* 

Neemuch. 

Pachpadra* 

Chanda, 

Hoshangabad. 

Jubbulpore. 

Khandwa. 


Native Inspeetor. 


Bogra. 

Dinagepore. 

Jessore. 

Julpigoree. 

Rampore-Beauleah. 

Rungpore. 
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Inspectej; by 


Province. 

Imperial Reporter. 

Provincial Reporter or 
Sanitary Commissioner. 

Native Inspector. 

Central Pro - 3 

VINCES,— if if. 1 


Nagpur. 

Raipur. 

Paclimarhi 

Saugor. 


Bombay . 

/ 

Madras . 

\ 

Hyderabad, 

Karrachee. 

Surat. 

Bellary. 

Coimbatore. 

Cudclapah, 

Madura. 

Mercara. 

Negapatam. 

Salem. 

Trichinopoly. 

Wellington. 


Burmah . . 1 


Moulmein. 

Rangoon. 

Thayetmio. 

Tounghoo, 

Bassein. 


This makes a total of 56 observatories inspected during the year, or slightly more 
than one-third of the total number. It is less than usual for several reasons, Mr. 
Dallas went on privilege leave during the cold weather, and I was hence obliged to remain 
at Simla to carry on the Daily Report work. This in turn prevented Mr. Pedler from go- 
ing on tour in the cold weather so frequently as he otherwise would have done. The 
changes in the Bombay Reportership also diminished the work of inspection in that Presi- 
dency. Finally, it was necessary to retain the Native Inspector, who was appointed in 
the beginning of the year 1889, in Calcutta during the months of February and March 
1889, in order to perform the duties of Head Clerk during the absence of Babu Fanindra 
Mohan Basu, the permanent Head Clerk, on two months’ privilege leave. 

66. Of the 56 observatories inspected 42 were reported to be in good order, 8 
Patna, Jessore, Mymensingh, Hoshangabad, Coimbatore, Mercara, Raipur, and Chakrata) 
in fair order, and the remaining 6 (including Chupra, Bhagulpore, Rampore-Beauleah, 
Rungpore, Neemuch, and Hyderabad) were in a very unsatisfactory condition. 

67. The following gives the inspection reports of these six observatories, partly to 
shew the difficulties the Department has to contend with in order to secure satisfactory 
and trustworthy observations : — 

Chupra—^ds inspected by Mr. Pedler on the 24th March. He reported as follows : — 

" The majority of the instruments were found to be in a disgraceful condition. Since the last 
inspection by Mr. Eliot on the i6th January 1888, when the condition of the observatory was 
reported to be good, the observer has apparently been disgracefully careless. The barometer had 
been shifted from its old position in the circuit-house to the Collector’s office-room, where it re- 
mains suspended within a cage, but the scale of the instrument was found to have become oxidized, 
and the barometer was dusty. It has been arranged to transfer the charge of the observatory from 
the Sub-overseer, Public Works Department, to the Telegraph Department. Sites have been 
selected in the Telegraph compound for the thermometer shed and the rain-gauge. A place was 

F 2 
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also selected for the barometer. The wind instruments will remain in their present position in the 
Road-cess Office. The permission of the Director General of Telegraphs having been obtained 
to the transfer, arrangements have been made for the early erection of the shed in the new position 
where the Telegraph Master will be the observer.’^ 

Bhagulpore. — Mr. Pedler visited this observatory on the nth August, and reported 
as follows : — 

“ The instruments were found to have been so much neglected by the observer as to render 
accurate observations impossible. The barometer was out of plumb slightly, and although a cage has 
been provided for the instrument it was not kept locked. The thermometer cage was also left un- 
locked and the instruments were very dusty, and there was practically no water in the bottle for the 
wet-bulb thermometer. The maximum thermometer was rather dirty, and although it was condernned 
and a new one had been sent on the ist July, yet on the nth August the old instrument was still in 
use. The wind-vane was extremely stiff, and had evidently been without oil for some months, and 
thus the wind registration was quite untrustworthy. The anemometer was also equally bad. The 
observatory was in a disgraceful condition, and reflected great discredit on the observer, who was 
fined half a month’s pay. On the abolition of the Executive Engineer’s Division at Bhagulpore the 
charge of the observatory was made over to the Civil Surgeon, and his Clerk appointed observer 
from 15th January 1889, the observatory continuing to remain in the grounds of the charitable dis- 
pensary as before.' It is hoped that with this change the condition of the observatory will improve.” 

Rampore Beauleah was inspected by the Native Inspector on the 19th June 1888, who 
reported — 

“There has been no change in the position of any of the instruments since the last inspection. 
Most of the instruments were found to be out of order. The maximum thermometer had a column 
of mercury i\" long detached from the main column ; this was never added to the readings. The 
instrument was also very loose within the brass staples. The instrument was changed. The mini- 
mum thermometer had a deposit of four degrees of spirit in the top of the bore. This was put right,' 
and the observer taught how to do this in case of future necessity. The observer was very slow. He 
was also wrong in framing his telegrams. He was taught how to frame the words correctly. 
Although the observatory was transferred to the Postal Department on the abolition of the Executive 
Engineer’s Office, a section-writer of the Judge’s Court was allowed to be the observer. This man 
has now been removed and the Post Master placed in charge.” 

Rungpore was inspected by the Native Inspector on the 10th June 1888, who 
reported as follows : — 

“ Visited the observatory at 9-45 A.M. No one arrived to take the observations up till 1 1-15 A.M. 
The observer was then sent for, but he reported that he was ill. On enquiry I was informed that 
the observer was a man of unsteady habits. It also transpired that he seldom came on Sundays to 
lake the readings, and his observations for that day are probably suggested by his own imagination. 
His readings on week days, instead of being taken at the proper time, are recorded whenever it is 
most convenient to him. The condition of the observatory was exceedingly bad. The floor of the 
shed was overgrown with jungle. The anemometer was groaning from friction and the wind- 
vane stiff for want of oil. The observatory being 100 feet off the District Post and Telegraph Office, 
the duties of the observer were entrusted to the Post Master with the permission of the Postal 
Department. The barometer was removed from 3rd August 1888 from its former position in the 
cutchery to the Post Office.” > 

Hyderabad was inspected by myself in November i 883 . The observations sent by 
daily weather telegrams had been for months utterly untrustworthy, and I had written to 
the Bombay Reporter and the Superintendent, but without avail. The following remarks, 
describing the condition of the observatory, are taken from my inspection report : 

“The observatory is situated near the jail on the highest part of a slightly elevated ridge of 
limestone on which the greater part of the town is built. The site is very open, and probably the 
absence of trees and vegetation in the neighbourhood contribute to the high temperatures recorded. 
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The shed was in fair order. It is of the usual Bengal form and unenclosed. The condition of 
the instruments and the methods of observation were exceedingly unsatisfactory, and it is hardly 
too much to say that the observations for the previous twelve months at least are utterly worthless. 

The following were the chief defects : — 

— The observer read his small hanging barometer about '05' too high by adjusting the 
first division of the vernier fand not the zero line) to the top of the mercurial 
column ; 

2nd . — He inverted the maximum thermometer in the opposite way to what he should when 
setting itj 

3rd . — The muslin of wet bulbs was quite dry and stiff at 11-30 A.M., when I first visited 
the shed ; 

4lh . — The wind-vane was stiff and unworkable, and the north pointer indicated north-west, 
and not north ; 

3th. — The observer read the anemometer wrongly, inverting the use of the pointers, and used 
a peculiar method of calculating the total wind in 24 hours, which gave absurdly high 
velocities." 

The observer ascribed his use of these erroneous methods to the previous observer, who 
had taught him before he left. It was hence necessary to spend two days at Hyderabad 
in teaching him. Fortunately he was quick and learnt the correct methods more rapidly 
than might have been expected. 

The barometers are kept in the office-room of the jail. There were three barometers, 
vi2. No. Tg-ts Adie, No. 721 Oasella Fortin, and No. xaVs Adie, and there had apparently 
been much confusion in their use. The thermometers were all, more or less, dirty, especially 
the wet bulbs, and were thoroughly cleaned. The anemometer was also dirty, and was 
taken to pieces and carefully cleaned and oiled. The observer prepared the weather 
telegram readily. For some time previously he had taken 8 A.M. observations at Madras 
and not local time. The observatory was left on the whole in a satisfactory condition, 
and it depends on the observer, who now knows his work, whether he will continue to 
record carefully and correctly his observations. 

The following remarks respecting this observatory are taken from Mr. Hutchinson’s 
Administration Report : — 

“ The worthless nature of the observations from this station appears to have been fully realised 
in this office, and every endeavour made to convey to the observer by letters instructions as to the 
proper method of taking observations, no less than 13 letters and memoranda, together with a telegram 
on the subject of incorrect observations, having been sent to the Hyderabad observatory. These fre- 
quent communications do not, however, appear to have had any effect, and the observations continued 
to be worthless up to the date of Mr. Eliot's inspection. Mr. Chambers has not left on record an 
account of the circumstances which compelled him to allow so unsatisfactory a state of affairs to con- 
tinue so long without his being able to arrange for an inspection of this observatory. When ques- 
tioned by Mr. Eliot, the observer attributed his incorrect method of procedure to bad training by his 
predecessor, but this statement does not seem to be in accordance with facts, as the records of this 
office shew that the Hyderabad observatory was visited by Mr. F. Chambers in March 1888, at which 
time the predecessor of the present observer was in charge of the observatory, and had therefore full 
opportunity of asking for instruction on any point on which he might have been doubtful." 

Neemuch — I visited for similar reasons to those which induced me to inspect 
Hyderabad. The shed was in very fair condition, but the majority of the instruments were 
very dirty. The observer I found had neglected his duties to a disgraceful extent, and 
there was very strong evidence that many of the recorded observations had never been 
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taken from the instruments, but had been supplied from his own imagination at his own 
house, in order to save himself the trouble of going to the observatory. Arrangements 
were made for transferring the observatory to a very satisfactory site at the Telegraph 
Office, and the Telegraph Master was appointed observer. 

Special Observations. 

68. Amongst the special observations taken at a small number of stations are — 

“ 1st . — Observations recorded by self-registering wind instruments or anemographs at i6 
stations ; 

2nd . — Solar and terrestrial radiation observations at 29 stations ; 

Seismic observations at Sibsagar and Silchar in Assam. It may, however, be noted that 
the methods adopted by Mr. Blanford in consultation with the Head of the Geo- 
logical Survey for registering the intensity of earthquakes are far too rough, and that 
the instruments have failed to act in every earthquake that has occurred in Assam 
since these observations were initiated, and it is now proposed to discontinue them. 


69. The following gives a list of the observatories at which anemographic observations 
were taken during the year, and also shews the amount and character of the work done — 


Station. 

Ancmograms supplied. 

Mow nnich reduced and tabulated at 
Calcutta Ollke up to the end 
of official year.. 

Character of Anemograma. 

Belgaum , 

1st April 1888 to 31 St March 
1889. 

1st April to 31st December 
1888. 

Faint, but measurable. 

Chittagong 

1st April 1888 to 29th September 
1888 and 7th October 1888 to 
31st March 1889. 

Ditto 

Ditto. 

Cuttack . « 

Vi 

1st April 1 888 to 31st December 
1888. 

Ditto 

: Indistinct. 

Darjeeling , 

5th April to 15th October, 22nd 
to 24th October, 27th October 
to 20th December, 21st to 25th 
December, 31st December 1888 
to 18th February 1889, 24th 
February to 19th March, and 
2istto 31st March 1889. 

5th April to 31st December 
1888. 

Ditto. 

Deesa 

1st April to 27th July and 4th 
August 1888 to 31st March 
1889. 

1st April to 31st December 
1888. 

Faint, but measurable. 

Dehra * 

1st April 1888 to 31st March 1889 

Ditto 

Ditto, 

Dhubri . 

Tst A.pril to 31st August and 9th 
October 1888 to 28th February 
1889. 

Ditto 

Ditto. 

Hazaribagh 

1st April 1888 to 31st March 1889 

Ditto 

Distinct. 

Lucknow . 

1st April to 1 8th May 1888 and 
nth June 1888 to 31st March 
1889. 

1st April 1888 to 31st January 
1889. 

Ditto. 

Mussooree 

1st April to 28th December 
1888. 

ist April to 28th December 
1888. 

Ditto. 

Nagpur . 

1st April to loth May 1888, 30th 
May 1888 to 22nd March 1889, 
and 24th to 31st March 1889. 

1st April 1888 to 3xst January 
1889. 

Ditto, 

Poona 

1st April 1 888 to 8Lh January 
1889. 

1st April to 31st December^ 
1888. 

Indistinct, 
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Stations. 

Aneraograms supplied. 

How much reduced and tabulated at 
Calcutta Oliice, up to end of official year. 

Character of Ancmograms. 

Rangoon . 

1st April to 17th August 1888 

1st April to 31st December 

Distinct. 

Ratnagiri . 

and 26tb August 1S88 to 31st 
March i88g. 

1st April to 31st December 

1888. 

Ditto 

Ditto. 

Roorkee . 

1888. 

1st April to 3rd December 1888 


Ditto 

Ditto* 

Saugor Island . 

and iith December 1888 to 
31st March i88g. 

1st April 1888 to 31st March i88g 


Ditto 

Ditto. 


The traces at Cuttack and Poona were unsatisfactory, but this was due to the in- 
struments (Casella’s embossing instrument) working badly. The traces sent by Darjee- 
ling were very unsatisfactory, and this was apparently due to no fault of the instrument, 
but to carelessness on the part of the observer. 

70. The following gives a list of the stations at which arrangements were made to 
take solar and terrestrial radiation observations daily throughout the year, and of the work 
actually performed during the year 1888-89 = — 


Stations. 

Period for which radiation observations were taken and sent 
in to the Central Office. 

Aden (a) 

From August 1888 to March 1889. 

Allahabad 

Throughout the year. 

Bombay . 

Ditto. 

Calcutta (Aliporc) , 

Ditto. 

Chakrata 

From April to December i888. 

Coimbatore 

Throughout the year. 

Darjeeling 

No observations taken. 

Deesa . 

Throughout the year, 

Dehra . 

From April to December 1888. 

Dliubri (ij 

Ditto. 

Ghazipur* 

Ditto. 

Jeypore . 

Throughout the year. 

Lahore , 

Ditto. 

Leli 

Ditto. 

Lucknow (a) . 

Ditto. 

Madras • 

Ditto. 

Mount Abu 

Throughout the year. 

Murree (a) 

For April and May r888; September 1888 to March 1889. 

Nagpur . 

Throughout the year. 

Pachmarhi (a) 

Ditto. (January 1889 excepted). 

Poona ( 3 ) 

Ditto. 

Rangoon (a) , 

Ditto, 


^ No grass thermometer. 

(a) Grass thermometer only for April to December 1888. 
(^) Grass thermometer, April 1888 to Tanuary 1889. 
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Stations. 

Period for which radiation observations were taken and sent 
in to the Central Office. 

Ranikhet (a) , 
Rawalpindi (a) 
Roorkee [a) . 

Silchar* , 

Simla* . . . 

Wellington , 
Vizagapatam , 

April 1888 to January 1889. 

Throughout the year. 

Ditto. 

From April to December 1888. 

Ditto. 

Throughout the year. 

Ditto. 


No grass thermometer. 

(a) Grass thermometer only for April to December 1888, 

• Darjeeling and Rangoon sent in very unsatisfactory observations to the Central Office. 
Those furnished by other observatories were apparently correctly taken. Many of the 
instruments require re-verification, and the work of re-verification will be taken up as an 
important part of the work of inspection during the next two years. 


Meteorological Officers and Office Work. 


71. The general administration of the meteorological observatories and offices in 
the different provinces, has been in the hands of the following officers during the year : — 


Names. 


OfTice, 


Province. 


J. Eliot, Esq., M. A., F. R. MET. S. 

(Offg.) .... 
W. L. Dallas, Esq. , 

Babu Hem Raj 


Meteorological Reporter to the Government of 
India . • . • . . . . 

1st Assistant Meteorological Reporter to the Gov- 
ernment of India 

Personal Assistant to the Meteorological Reporter 
to the Government of India .... 


Central Office. 


A. Pedler, Esq., p. c. s. (Offg.) 

S, A. Hill, Esq., b. sc. . *) 
J, R. Holt, Esq., c.s. (Offg.) ) 

W. L. Dallas, Esq. , 

F. Chambers, Esq. , 

S. A, Hutchinson, Esq. . ] 

Miss Isis Pogson, f. r. met. s, 

Dr. J. H, Loch « • 

Dr. C. Little , . , 

Dr. D, Sinclair • « , 


Meteorological Reporter to the Government of 
Bengal 

Meteorological Reporter to the Government of 
North-Western Provinces and Oudh 


Meteorological Reporter to the Government of 
Punjab * 


Bengal and Assam, 


North-Western Provinces, Oudh 
Rajputana and Central India 
(part). 

Punjab. 


Meteorological Reporter for Western India 

Meteorological Reporter to the Government of 
Madras 

Sanitary Commissioner, Central Provinces . . 

Sanitary Commissioner, Berar • . • • 

Sanitary Commissioner, Burma • • 


Bombay, Berar, Rajputana and 
Central India (part). 

Madras, Mysore, Coorg, and Hy- 
derabad. 

Central Provinces. 

Berar. 

Burma. 


Mr. Blanford was on furlough, and I acted for him during the whole of the year, 

Mr, Dallas was on privilege leave from the 29th December to the 28th March. 

Mr. Pedler officiated as Meteorological Reporter to the Government of Bengal during 
the whole of the year. 

^ Mr. Hill went on furlough on the 2nd March 1889, and Mr. J, R. Holt acted for him 
during the remainder of the year. 
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Mr. Chambers left the Department on the reduction of the Western India Reporter- 
ship to a half-time appointment on ist August, when Mr. Ganesh Sadasiv, Head Clerk of 
the Bombay Meteorological Office, took charge of the current duties of the office until the 
7th November, when Mr. Hutchinson was appointed and took over charge. 

72. The following table shows the number of registers sent to the several meteorological 
offices for reduction, verification, and tabulation during the first nine months of 1888-89 : — 


Province, 

India, 

Calcutta, 

Bengal. 

North- 

Western 

Provinces, 

Punjab. 

. Western 
India. 

Madras, 

Total, 

Bengal and Assam . • . . 

4 

20 

.*• 


... 

• i • 

24 

North-Western Provinces and Oudh . 

I 


14 


... 


IS 

Punjab . . • . . 

2 

«•« 


II 


• 

13 

Rajputana and Central India « 

I 

• •• 

5 

• »t 

4 

••• 

10 

Central Provinces • . • • 


• •• 


... 

... 


II 

Berar •*•••• 

1 

• t* 

... 


4 

#•« 

5 

Bombay . . . * . . 

I 


... 


13 

««» 

14 

Madras, Mysore, and Coorg # 

2 

I 



X 

16 

20 

Burma 

10 

I 





II 

Bay Islands .... * 

3 


... 



« « « 

3 

Extra Indian . . , • . 

7 

... 

... 


... 

I 

8 ■ . 

Total 

43 

22 

19 

II 

22 

17 

134 


The list does not include the registers of the 28 provincial observatories in Bengal 
which were prepared and utilized in the Bengal Meteorological Office. 

73. The following table shows the number of registers sent to the several meteoro- 
logical offices for verification, reduction, and tabulation during the last three months of 
1888-89, and after the changes described in paragraphs 3 to 15 of the present report had 
been effected : — 


Province, 

Calcutta. 

Simla. 

Allaiiadad, 

Bom BA V, 

Madras, 

8h. 

registers. 

10 h, & Id h, 
registers. 

8h. 

registers, 

10 h. k Id h, 
registers. 

10 h. & rd h. 
registers. 

10 h. & 16 h 
registers, 

Bengal and Assam . 

« * 

• 

. 

46 

18 

• 1 * 


1 

*•« 

North-Western Provinces and Oudh . 



... 

I 

11 

9 

... 


Punjab .... 



• 

... 

6 

II 

2 



Rajputana and Central India 



• 

I 

1 

8 

3 



Central Provinces . . 



. 

t *■ 

8 

8 

1 1 ^ 

« « t 

... 

Berar . • . • 


• 


... 

I 

2 


3 


Bombay .... 


« 

* 

1 

I 

12 


8 

... 

Madras, Mysore, and Coorg 


« 

• 

2 

2 1 

21 


... 

7 

Burma .... 


t 

. 

... 

4 

12 


... 

... 

Bay Islands • • « 


m 

. 

I 

2 


• • ♦ 

... 


Extra Indian . . . 


« 

• 


8 

I 


... 

... 


Total 

• 

51 

52 

86 


II 

7 


The registers from the Madras and Jeypore observatories are furnished to this 
Department with all necessary reductions. Those received from the Colaba (Bombay) 
and Vizagapatam observatories required partial reduction in the Calcutta Office. 

74. In Bengal, the North-Western Provinces and Madras the Reporters collect the rain- 
fall registers of the district and sub-divisional stations of their respective provinces. The 

G 
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Bengal Reportet publishes weekly and monthly rainfall returns, the Allahabad Reporter 
weekly rainfall returns, ar.dlhe Madras Reporter monthly rainfall returns in the respective 
provincial gazettes. , 

The number of rainfall Stations sending returns to each of the above officers is as 


follows 

Bengal . . 255 stations, 

North-Western Provinces and Oudh .... 274 „ 

]\fadras . . ^ . . • . . 


75. The Reporter for Bengal administers a system of storm warnings for the protection 
of the Burma, Bengal, and Madras ports. The Bombay system of storm warnings was 
carried on by the Reporter for Western India until the ist August, since which date the 
work has been transferred to Simla, 

The meteorological observations copied from the log-books of ships entering the port 
of Calcutta, which continue to be received, are tabulated in the Central Office, Calcutta. 

Mr. Dallas has assisted me during the year in preparing the Daily Weather Report 

Chart, and also discharged the duties of the Meteorological Reporter for the Punjab. 

76. The Provincial Reporters assisted cordially in carrying out the various large 
changes that have been effected during the year, and I am largely indebted to Messrs. 
Hill, Dallas and Pedler for valuable assistance and suggestion in connection with these 
changes. 

77. The following is a return of the number of ministerial officers and menial servants 
in the several meteorological offices as it stood on the 1st April 1889: — 








India and Bengal. 

North- 

Western 

Madras, 

Total. 







Calcutta, 

Simla. 

Western 

Provinces. 

India. 

Head Clerks . 

0 

. 

. 



I 

1 

I 

1 

1 

5 

Inspector , • 

* 


f 



I 

»«» 

... 

... 

... 

I 

Computers » 

t 





2 

I 

... 

... 

... 

3 

Clerks and Copyists . 



• 



7 

... 

I 

M. 

2 

TO 

Tabulators 



• 



21 

11 

3 

6 

... 

41 

Drauigbtsmen * 



• 



3 

3 


•*» 

• <»« 

6 

Artisans . i 



* 



3 * 

... 

... 

... 

... 

3 

Peons and menials . 

• 


• 


• 

i3t 

7 

2 

2 

2 

26 


* Paid from subscriptions to Bay of Bengal Daily Weather Report. 
1 2 Paid „ ,» jt t* it 


78. A temporary establishment of twelve clerks was sanctioned by the Government of 
India, and employed from ist April to 31st December 1888, to copy out the daily obser- 
vations of pressure, maximum and minimum temperature, vapour pressure, cloud, and 
rainfall taken at all the observatories previous to March 1888, in order to enable daily 
means of these elements to be obtained for use in the India Daily Weather Report, and 
to enable a more accurate comparison of the current matters with the normal to be made 
than was possible hitherto by the use of monthly means only. This work was coitjpleted, 
and the daily suras and raeans for one monthyvu., January, were worked out by this estab- 


lishment. Since then the calculation of the sums and means has devolved on the permanent 
establishment of the Calcutta Office, and those for February, March, and April were com- 
pleted before' the end of the year under report. Apparent errors of observations in past 
years were eliminated as far as possible. 

79. Babu Fanindra Mohun Basu, head clerk of the India Meteorological Office, has 
not only controlled the oflRce with his usual ability, but has assisted very materially in 
carrying out many of the changes. It is largely due to his management of the Calcutta 
Office that the changes, so far as they affected the Central Office, were carried out smooth- 
ly, expeditiously and satisfactorily. 

To him and the chief computer Babu Nirduksha Kumar Ghosh was assigned the task 
of superintending the work of the temporary clerks engaged to collect previous observa- 
tions into a form suitable for ready calculation of daily averages. They devoted much 
time and labour to the elimination of all erroneous and doubtful observations. The com- 
pletion of this work in time to enable the daily normal averages to be utilized from the 
1st of January 1889 is mainly due to their energy and zeal. 

The Calcutta Office has done unusually good work during the past year. The Pro- 
vincial Reporters all speak favorably of their respective offices. 

80. Appendix A gives a list of the Government officials, libraries, observatories, socie- 
ties, &c., to which the publications of the India Meteorological Department are presented, 
including those which send their own publications in exchange. 

INSTRUMENTS. 

81. The following table gives the return of the instruments in store at the beginning 
and end of the year and of those received ,and issued by the India Meteorological Office 
during the year, to the various meteorological offices and departments, a,nd includes the 
stock, receipts, and issues of the Alipore Observatory 


Return of the Stock, Receipt, and Issue of Instruments for the year i88S-&g, 


Instrument, 

In Store on 
ist April 1888. 

Received, 

X888-89. 

Issued, 

4888 - 89 . 

In Store on , 
3 i&t March 
1889. 

Barometers Observatory, Fortin’s principle . . • • , • 

9 

34 


2(5 

Do. do., Kew do. . . • , • 

8 

4 / 

9 

3 

Do. Mountain .portable tripod (Adie) . .... 

13 

23 , 

16 

20 

Do. Marine, JCew principle . . , . ... 

20 

6 

5 


Do. Negretti .and Zambra (various) .. ... 

7 

5 

, 4 

8 

Do. Aneroid... • ; • ,• • • • • , * 

*5 

2 

: 5 

12 

Hick’s Barograph .... : . . • , » • . • 

1 

,1 *« 


I 

Thermometers, standard, with a^ttached scales - . • • • 

28 

'1 


2*8 

Dp. 1 dp., without attached scales .... 

6 

% • « 


.6 

Do. j for Hygrotneters (Kew pattern) . . . . 

58 

44 

.39 


Do* , Majftimum jEor sb.ade , .* . 

, 74 

3® 

■37 . . , 

75 

Do. jSolartw -z/aw (self-regiistering) . . ^ . 

38 

, 9 





52 


Return of the Stock, Receipt, and Issue of Instruments for the year i888-8g — continued. 


Instrument, • 





In Store on 
ist April 1888, 

Received, 

i888-8t). 

Issued, 

1888-89. 

In Store on 

31st March 
1889. 

Thermometers, Solar in mcuo (non-self-registering) 


. 


26 

1 

I 

26 

Do, do. not in •vacuo 


• 



2 

... 

• *t 

2 

Do. Minimum for shade . 





43 

80 

57 

66 

Do. do. for radiation 


* 



22 

6 

3 

25 

Sling Thermometers 





13 

I 

... 

14 

Chemical Thermometers . • • • 




• 

7 

... 


7 

Six’s Thermometers 





7 


... 

7 

Common Thermometers • • . • 



• 

« 

... 

2 

I 

T 

Travellers’ maximum and minimum Thermometers, 

in pairs 

• 


5 

... 

... 

5 

Frankland’s Sun Thermometers • . . 

. 

1 

« 


3 

• I* 

... 

3 

Boiling-point thermometers 

Thermograph with Negrettiand Zambras sets of recording thermo- 

7 

*•* 


7 

meters 

« 


t 


1 

« 4 • 

... 

I 

' Pouillet’s Pyrheiliometers • « . • 

• 


« 


I 



• I 

Stewart’s Actinometers (thermometers for) . 

« 




7 

040 

... 

7 

Do. do. (chamber for) • 

. 


• 

* 

I 



I . 

Hodgkinson’s Actinometers • . . . 



• 

• 

2 

00$ 

... 

2 

Hersch ell’s do. , , • . 

• 


• 

« 

I 

... 

000 

I 

Regnault’s Hygrometers .... 

f 

1 

• 


3 



3 

Daniel’s Hygrometers .... 

• 

• 

• 


10 

... 


10 

Halleur’s do. «... 

• 

• 

• 


5 

... 


5 

Pocket Spectroscope (Browning’s) , , 

» 

• 

• 


I 

... 


I 

Anemometers 


« 

• 

• 

43 

35 

34 

44 

Wind-vanes 

• 


• 

• 

5 

45 

17 

33 

Beckley’s Anemographs • * • • 

« 


. 

• 

2 

I 

3 

... 

Casella’s do. .... 

* 

t 

• 

4 

3 

1 

3 

1 

Electrical Anemometers and Wind- vanes . 

« 

» 

* 

« 

3 

.1* 

... 

3 

Rain-gauges (Symons’s), diameter • . 

• 


• 

• 

124 

2 

16 

no 

Do. do. 6" do. . • 

• 

• 

• 

• 

2 

I 

000 

3 

Do. do. 8'' do. • . 

• 

• 

• 

. 

3 

000 

$00 

3 

Measure-glasses for 5'' rain-gauges * . 

• 

• 

• 

t 

183 

000 

4 

179 

Do. for 6" do. • • 

. 

a 

• 

• 

10 

t 

$00 

II 

Do. for 8" do. . . 

• 

• 

. 

« 

3 

... 


3 

Reading lenses . . , . . . 

• 

« 


• 

2 

... 

I 

I 

Sun thermometer stands • • • • 

• 

• 

• 

i 

7 

10 

4 

13 

Radiation thermometers pads . • , 

« 

• 

• 


5 

2 

I 

6 


S 3 


Return of the Stock, Receipt, and Issue of Instruments for the year concluded. 


Instrument. 

In Store on 
ist April 1888, 

Received, 

1888-89. 

Issued, 

1888-89. 

In Store on 

31st March 
1889. 

Barometer cages . . , • 




• 


•«« 

3 

3 

««« 

Thermometer cages .... 






4 

12 

9 

7 

Do. do. for ships . 




• 


U 

I 

I 

U 

Prismatic Compass . . . • 


• 

• 



I 


t.. 

I 

Sand-glasses (3 minute) 


« 

• 



29 

29 

II 

47 

Sun-dial 



t 



I 

• • « 


I 

Clocks ..... 






... 

3 

2 

I 

Bottles for wet-bulb thermometers 






104 

2 

9 

97 

Electrophorus ..... 




• 


I 

... 


I 

Filled tubes for Marine K. P. Barometers 


m 


« 


l2 

... 

1 

5 

Do. for observatory K. P. Barometers 

m 


« 


27 

... 

12 


Chain for Casella’s embossing anemograph 




t 


100 ft. 

... 

• *. 

100 ft. 

Gauges for testing Symons’s rain-gauges 


« 

» 

« 


I pair 

... 

**. 

I pair 

Plummet 


« 




1 

» • 4 

... 

1 

Bull’s-eye lantern • • « . 

• 





... 

1 

I 

... 

Scale, ivory . . . , . 

•1 


» 



... 

1 

1 

... 

Salinomcter 



« 

• 


... 

I 

I 

... 

Bed-plates for anemometers 

• 



• 

• 

... 

25 

2 

23 


Library. 

82. Appendix B gives a list of the additions to the Library during the past year. 
Another double and single book case has been added to accommodate the increasing 
number of books in the Library, which is in good order, except that some of the books 
have been slightly spoiled by insects. A farash has been engaged from the i st January to 
look continuously after the books and keep them clean and free from dust and insects. 
It has not yet been possible to undertake the re-arrangement and cataloguing of the books 
in a manner convenient for ready reference, but it is hoped this will shortly be done. 


Calcutta, 

The 30th August x88q. 


JOHN ELIOT, 

Meteorological Reporter to the Government of India. 
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APPENDIX A. 


List of Recipients of the Publications of the Meteorological Office. 


Adelaide 
Agra 
Algeria . 
Akyab . 

Allahabad 

Amraoti 
Amsterdam . 
Bangalore 
Batavia . 


Bombay 


Bolarum 
Bassein , 
Brisbane^ Queensland 

Brussels 

Bucharest, Roumania 
Budapesth . 


Calcutta 


, Meteorological Observatory. 

. Editor of the Delhi Gazette. 

. Meteorological Service of the Ecole des Sciences d^ Alger. 

• Port Officer. 

{ Secretary to the Government, North-Western Provinces and Oudh, 
Meteorological Reporter, North-Western Provinces and Oudh. 

Sanitary Commissioner, ' ditto ditto. 

Editor of the Pioneer, 
c Sanitary Commissioner for Berar. 

C Commissioner, Hyderabad Assigned Districts, 

. Royal Academy of Sciences. 

f Resident in Mysore. 

Inspector General of Forests, Mysore and Coorg. 

. Magnetical and Meteorological Observatory, 
r Royal Prussian Meteorological Institute, 

C Geographical Society. 

Secretary to the Government of Bombay. 

Meteorological Reporter for Western India. 

Colaba Observatory. 

Sanitary Commissioner with the Government of Bombay. 

Bombay University. 

Asiatic Society of Bombay. 

( Sassoon Mechanics Institute. 

Consul-General for Portugal in British India (for Coimbra Observatory), 
Editor of the Bomhay Gazette, 

Ditto Times of India, 

Port Officer. 

Director of the Indian Marine. 

Secretary to Government, Marine Department. 

Superintending Engineer, Hyderabad Public Works Department. 

Port Officer. 

Government Meteorologist. 

I Royal Academy of Sciences. 

Royal Observatory. 

^ Meteorological Institute, 

Observatory. 

I Private Secretary to His Excellency the Viceroy. 

Secretary to the Government of India, Revenue and Agricultural Department. 
Ditto ditto, Home Department, 

Ditto ditto, Public Works Department. 

Plitto ditto. Department of Finance and Commerce. 

Ditto ditto, Military Department. 

Secretary to the Government of Bengal, Revenue Department. 

Meteorological Reporter to the Government of Bengal. 

Surveyor-General of India, 

/ Geological Survey of India. 

Sanitary Commissioner with the Government of India. 

’ Ditto to the . ditto of Bengal. 

Superintendent, Botanical Gardens, Calcutta. 

Asiatic Society of Bengal. 

Indian Museum. 

Calcutta University. 

Presidency College. 

Public Library. 

Editor of the Statesman and Friend of India, 


List of Recipients of the Publications of the Meteorological Office — continued , 


Calcutta — contd* 


Chittagong 
Chandbali 
Cawnpore 

Cachar . 

Cambridge 
Cambridge, Massachusetts 
Cape of Good Hope 
Carlsruhe, Baden, Germany 
Chemnitz 
Chatham 

Christiania 


Colombo 


Copenhagen 


Editor of the Englishman. 

Ditto Indian Daily News. 

Ditto Hindu Patriot, 

Pat* Doyle, Esq., C.E., Editor, Indian Engineering, 

St. Xavier’s College Observatory. 

The Alipore Observatory. 

Mint Master. 

Indian Association for the Cultivation of Science. 

Port Officer. 

Deputy Conservator, Port Approaches, 

Port Officer. 

Port Officer, 

Director of Land Records and Agriculture, North-Western Provinces and 
Oudh. 

Deputy Commissioner. 

University Library (through H. M.’s Secretary of State for India), 

Harvard College Library. 

Astronomer Royal. 

Bureau fiir Meteorologie und Hydrographic. 

Royal Meteorological Institute, 

Royal Engineer’s Library. 

Norske Moteorologiske Institut. 

Royal Observatory. 

Editor of the Ceylon Times* 

Ditto Ceylon Observer. 

Surveyor- General of Ceylon. 

Danske Meteorologiske Institut. , 

Royal Danish Academy of Sciences. 

Meteorological Office, 


Cordoba 




• 1 

National Academy of Science. 

Servicio Meteorologico de la Provincia de Cordoba. 

Darjeeling 

* 




Conservator of Forests, Bengal. 

Editor of the Indian Forester, 

Dehra Dun 


ft 

ft 

• 1 

Superintendent, Great Trigonometrical Survey. 

Forest School. 

Dublin . 

« 


• 


Royal Dublin Society, 

Dacca . 

« 


• 


Dacca College. 

Dibrugarh 

% 

• 


r 

Deputy Commissioner, Lakhimpur. 

Scottish Meteorological Society. 

Edinburgh 


• 


• [ 

Astronomer Royal for Scotland, Royal Observatory. 

Scottish Geographical Society (through H. M.’s Secretary of State for India). 

Florence 





R, Biblioteca Nazionale Centrale di Firenze. 

False Point 



ft 


Port Officer. 

Greenwich 



ft 


Astronomer Royal, Royal Observatory. 

Goa 


• 



Meteorological Observatory. 

Goalparah 


• 



Deputy Commissioner, 

Gauhati 


• 

• 

• i 

Ditto ditto, Kamrup. 

Commissioner, Assam Valley Districts. 

Giessen . 

Hamburgh 


• 

m 

ft 

ft ft 

• ( 

Oberhessische Gesellschaft fur Natur und Heilkunde, 

Deutsche Seewarte. 

Deutsche Meteorologische Gessellschaft. 

Havana 





Real Colegio de Helen. 

Hong- Kong 





Observatory. 

Hyderabad 





Conservator of Forests, Sind Circle. 

Indore . 





Agent to the Governor General for Central India. 

Iowa, U. S. 





Iowa Weather Service. 

Jeypore 





Maharajah’s Observatory. 

Jubbulpore 





Civil Surgeon. 

Katmandu 





Resident at Nepal. 

Khandwa 





Civil Surgeon of Niraar. 

Kohima 

• 




Deputy Commissioner, Naga Hills. 

Kew 

ft 

ft 



Observatory. 

Kidderpore 

« 

* 



Deputy Director, Indian Marine. 
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List of Recipients of the Publications of the Meteorological continued. 


Lahore , 

Leeds « 
Leip 2 ig . 

Lisbon • 


London 


Madras 


Madrid . • 

Magdeburg . 
Manchester • 
Manila 
Mauritius 

Melbourne, Victoria 

Mexico • 

Milan « 

Mount Abu • 


Monte Video • 
Moulmein 


Munich 


{ Secretary to the Government of the Punjab. 

Sanitary Commissioner ditto ditto. 

Conservator of Forests ditto ditto. 

Meteorological Observatory. 

. Yorkshire College (through H, M.’s Secretary of State for India), 

. Geographical Society. 

( Observatorio de Infante d'Luiz. 

I Academy of Science. 

^ Her Majesty^s Secretary of State for India. 

Meteorological Council, 

Royal Society. 

Royal Asiatic Society (through H. M.’s Secretary of State for India). 

Northbrook India Club (ditto ditto ditto). 

Society of Arts. 

Institution of Civil Engineers. 

Royal School of Mines. 

Royal Meteorological Society. 

*( Admiralty Library. 

United Service Institution. 

British Museum (through H. M.’s Secretary of State for India). 

Editor of the Philosophical Magazine* 

Ditto Athenmum* 

Ditto Nature. 

Ditto Symons's Monthly Meteorological Magazine. 

Ditto ’ Westminster Review. 

Organizing Committee of the Imperial Institution of the United Kingdom, the 
\ Colonies and India. 

( Secretary to the Government of Madras. 

Ditto ditto, Public Works Department. 

Meteorological Reporter to the Government of Madras. 

Government Astronomer, Madras. 

Sanitary Commissioner, ditto. 

Madras University. 

Editor of the Madras Times. 

Ditto Madras Mail. 

, ( Ditto Christian College Magazine. 

Government Central Museum. 

Assistant Director of Land Records and Agriculture, Government of Madras. 
Surgeon- General, H. M.’s British Forces, 

Ditto, with the Government of Madras, 

Presidency Port Officer. 

Conservator of Forests, Northern Circle, 

Ditto ditto Southern Circle. 

^ Revenue Survey Department. 

. Royal Observatory. 

. Observatory of the Magdeburg Zeitung. 

, Literary and Philosophical Society. 

. Meteorological Observatory, 

. Meteorological Society. 
r Observatory, 
j University Library. 

Public Library. 

. Central Meteorological Observatory. 

- Royal Astronomical Observatory. 

C Secretary to the Governor-General’s Agent in Rajputana and Chief Commissioner 
3 of Ajmere-Merwara. 

I Ditto ditto ditto ditto ditto ditto 

^ in the Public Works Department, 

. Meteorological Central Observatory. 

. Port Officer, 

. ' Royal Observatory. 

\ Royal Academy of Sciences. 

J Geographical Society. 

^ Royal Meteorological Central Station. 
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l^ist of Itscipi^Yits of tho PublicctiioHs of the J^fotoovologicdl -continued. 


Nagpur • 


« 

Chief Commissioner, Central Provinces. 

Sanitary Commissioner, ditto. 

Inspector-General of Education, Central Provinces. 

Naini-Tal . • 



Meteorological Observatory, 

Conservator of Forests, Central Provinces. 

Ditto ditto Central Circle, North-Western Provinces and Oudh. 

New Haven, Connecticut . 

. s 

Connecticut Academy of Arts and Science. 

Editor o'f the AmeHoan Journal of Science* 

New York, U, S. . 


( 

Prof, Loomis. 

Meteorological Observatory. 

Nowgong (Assam) . 


• 

Deputy Commissioner, 

Oxford • 

• 

• j 

RadclilTe Library. 

Radcliffe 0 bservatory. 

Paris . ' . 


. s 

Observatoire Municipal de Montsouris, 

Editor of La Nature* 

Physical Observatory, Meudon. 

Perpignan, France * 


1 

• ft 

Bureau Central Mdt^orologique de France. 

Meteorological Society of France. 

Observatoire Mf^itdoroiogique et Magnetique. 

Perth, W. Australia 


ft ft 

Meteorological Reporter. 

Pesaro, Italy . 

• 


Magnetical and Meteorological Observatory, 

Philadelphia * 

ft 


Franklin Institute. 

Poona . 

ft 


Conservator of Forests, Northern Circle, Bombay Presidency. 

Prague, Bohemia . 



K. K. Sternwarte. 

Puebla . 



Colegio del Estado de Puebla. 

Quebec 



Literary and Historical Society, 

Raipur « 



Civil Surgeon, 

Rangoon 

ft 

. 1 

Chief Commissioner, Burma, 

Sanitary Commissioner, ditto, 

Conservator of Forests, Pegu Circle, 

Editor of the Rangoon Times, 

Chamber of Commerce, Burma. 

Rome . * 

ft 

# • 

Port Commissioners. 

Port Officer. 

Agricultural and Horticultural Society. 

Central Meteorological Office, 

Rio de Janeiro 

ft 

« ft 

Imperial Observatory. 

Saliarunpur • 


* ft 

Superintendent, Botanical Gardens. 

Santiago 


« ft 

Observatorio Nacional. 

Sibsagar 


ft ft 

Deputy Commissioner, 

Sylhet • 

ft 


Ditto ditto. 

Shillong 

ft 

. j 

’ Secretary to the Chief Commissioner of Assam. 

ditto Public Works Department, 

Conservator of Forests, Assam. 

Deputy Commissioner, Khasi and Jaintia Hills. 

Simla • • 

ft 


Director of Land Records and Agriculture. 

1 Sanitary Commissioner. 

Assistant Quarter Master General, Intelligence ^Branch. 

Singapur 


. 

Principal Civil Medical Officer, Straits Settrements. 

Stockholm « 


• • 

Nautisk Meteorologiska Byrdn. 

St. Petersburg « 


. { 

Physical Central Observatory. 

Imperial Geographical Society of Russia. 

Strasburg 


c 

. Prof. H . Wld, Physical Central Observatory. 

Imperial University Library, 

Sydney . . 


■ i 

Observatory. 

. University Library. 

Syracuse, Sicily 


- 

Royal Meteorological Observatory. 

Tasmania 



Royal Society. 

Tiflis, Russia 


• 

Physical Observatory. 

Tokio, Japan 


■ i 

Imperial Mining Office. 

Meteorological Central Observatory. 

Toronto, Canada ♦ 



Meteorological Office. 

Turin . 



Royal Astronomical Observatory. 


i 

Meteorological Society of Italy. 
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List of Recipients of the Publications of the Meteorological concluded 


Tura 

Deputy Commissioner, Garo Hills. 

Tezpur 

Deputy Commissioner, Darrang. 

Upsala 

Meteorological Observatory. 

Utrecht . . 

Royal Netherlands Meteorological Institute. 

K. K. Central-Anstalt fur Meteorologie und Erdmagnetismus. 

Vienna. .... 

K. K. Geologische Reichsanstalt. 


Imperial Academy of Sciences. 

K 

Vkagapatam * . , . 

Dr. J. Hann. 

A. V. Nursingrow, Esq. 

Chief Signal Officer, United States Army. 

Smithsonian Institution. 

Washington, U. S. . , | 

United States Naval Observatory. 

Hydrographic Office. 

Prof. Cleveland Abbe. 

United States Geological Survey, 

Wellington, New Zealand 

Colonial Museum. 

Whalle (England) . , , 

Stony hurst College Observatory, 

Woolwich 

Royal Artillery Library. 

Zi-ka-wei, Shanghai 

Magnetical and Meteorological Observatory. 

Zurich 

Central Meteorological Office. 
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Presentations to the Library from the ist April 2888 to the ^ist March i88g* 


Place. 


Donors. 


Title of Work. 


Ajmere-Merwara . Conservator of Forests 


Algeria , 


Allahabad 


Alleghany 


Batavia 


Berlin 


Berne 


Bombay 


Brisbane 


Meteorological Service 


Meteorological Office 


S. P. Langley, Esq. 


Amsterdam . . Royal Academy of Sciences 


Magnetical and Meteorological ^ 
Observatory. ^ 

Austrian and German Meteoro- 
logical Society. 


A. Woeikof 


■ • -1 


Dr. G. Plellmann , 

Konigliliche Preussischen Meteo* 
rologischen Institut. 

Wilhelm Von Bezold 

Department de V interieur de 
la confederation suisse. 


Government Observatory 
Government of Bombay . 


Meteorological Observatory . J 


Progress Report of Forest Administration in Ajmere-Merwara for 
1886-87. 

I Bulletin Metdorologique de I’Algdrie, 1st February 1888 to 31st January 
1889. 

Quantites de Pluies recueillies en Algdrie de Pannde 1877 a I’annee 18S6 
inclus. 

I Observations Metdorologiques du Rdseau African, Annee 1878 to 
1885. 

I Bulletin Mensuel, April 1887 to January 1888 and. March 1888. 

Administration Report of the Meteorological Reporter to the Govern- 
ment of the North-Western Provinces and Oudh for the year 1887-88. 

I Brief sketch of the Meteorology of the North-Western Provinces and 
Oudh and Eastern Rajputana for 1887. 

Energy and Vision. 

Jaarboek voor 1886 and 1887. 

Verdeeling der Warmte over de Aarde door C, H. D. Buys Ballot, 

Verskgen en Mededeelingen der Koninklijke Akademie van Wettens- 
chappen afd Natuurkunde Derde Reeks, Derdeand Vierde Deel. 

Observations made at the Magnetical and Meteorological Observatory, 
Batavia, Vols, VIII and X. 

Rainfall in the East Indian Archipelago for 1887. 

Meteorologische 2 eitschrift, February 1888 to February 1889, 

Klima des Ben Nevis in N. W — Schottland. 

Klimatologische zeit-und Streitfragen, II and III. 

Die Regen verhtlltnisse der Iberischen Halbinsel. 

I Instruction fiir die Beobachter an den Meteor ologischen stationen H, 
III, und IV Ordnung, 

Zur Thermodynamik der Atmosphaere. 

Tableau graphique des observations hydromdtriques suisses pour le 
Bassin du Tessin, Rh6ne, Limmat, Ruess, Aar and Rhin, July to Dec- 
ember 1887, and January to June 1888. 

I Magnetical and Meteorological Observations made at the Government 
Observatory, Bombay, during 1886. 

I Twenty-fourth Annual Report of the Sanitary Commissioner, Bombay 
for 1887. 

Weather Chart of Australasia, loth Rebruary 1888 to i8th January 
1889. 

j Meteorological Synopsis of the Brisbane Observatory for August 1887 
to December i888. 

Rainfall Summaries taken at stations in the Colony of Queensland 
during July 1887 to December 1888. 

Weekly Meteorological Synopsis of the Brisbane Observatory for April 
1887 to February 1888. 
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Presentations to the Library from the ist April 1888 to the ^tst March continued. 


Place. 

Donors. 

: Title of Work, 



Account of the Operations of the Weather Bureau of Queensland, and 
list of stations. 

BRISBANE — COWiffi 

Meteorological Observatory . ^ 

Preliminary Report of the Government Meteorologist of Queensland 
for 1887. 

Bucharest 

Institut Met^orologique de 

Annales de lTnstit\;t Mdtdorologique de Roumanie, Tome. II 


Rumanie. 

1886. 

Budapesth 

Central Anstalt fur Meteoro- 
logie und Erdmagnetismus. 

Jahrbucher,^XVI Band, Jahrgang 1886. 


A. Pedler, Esq. . . • 

( 

Comptroller of India Treasur- < 

Report on the Tornado at Dacca on 7th April 1888. 

Civil Estimates, 1888-89, Vols, I and II. 


ies. L 

Civil Budget Estimates for 1888-89. 


Director-General of Post Offices 
in India. 

Indian Postal Guide for April and October 1888 and January 1889. 


Editor (Pat, Doyle, Esq.) . , 

Indian Engineerings Volume III, Nos. i to 8 and 14 to 26, Volume IV, 
Nos. 1 to 26, and Volume V, Nos. i to 13* 

1 Records of the Geological Survey of India, Volume XXI, Parts II to 


Geological Survey of India . | 

; IV, and Volume XXII, Part I. 

A Bibliography of Indian Geology, 

Calcutta • , / 


Returns of the Rail-borne Trade of Bengal during the quarters ending 
the 31st December 1887, 31st March, 30th June, and 30th September 
1888, and for the year 1887-88. 

The Cyclone in the Bay of Bengal, June 1882. 

Report of the Sanitary Commissioner, Bombay, for 1871. 

Medical and Sanitary Report of the Native Army of Bengal, 1870. 

Report on the Operations of the Central Committee, Famine Relief 
Fund, North-Western Provinces, 1868-69. 

Mr. Cockerell’s Report of the Famine of i886 in Behar, 

Draught and Famine in the North-Western Provinces, 1868-70. 

Past Famine Report, North-Western Provinces. 


Government of Bengal . , (j 

Survey Operation Report, Lower Provinces of Bengal, for the years 
ending 30th September 1854, 1857, ^858, i860, and 1862. 

Map of Bengal. 

Administration Report, Bengal Presidency, for the year 1863-64 to 
1865-66, 1867-68, and 1868-69. 

Cyclopoedia of India and of Eastern and Southern Asia. 

Thornton’s Gazetteer, Volume I. 

Report on the External Trade of Bengal with Nepal, Sikkim and 
Bhutan, 1887-88. 

General Report on Public Instruction in Bengal, 1887-88. 

Report on the River-borne Traffic of the Lower Provinces of Bengal 


\ 

for 1887-88. 

Atlantic Local Coast Pilot Sub-Division 13, published by the Coast and 


Government of India, Home 

j Geodetic Survey Office, United States, America. 


i Department. 

) The Navigation of the Atlantic Ocean. Published by the United States 
^ Hydrographic Office Navy Department, Washington, 
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Presentations to the Library from the rst April 1888 to the 31st March continued. 


Donors. 



Government of India, Home 
Department. 


Calcutta ^ contd . 


Government of India, Revenue/ 
and Agricultural Department.' 


Indian Association for the Cul- 
tivation of Science. 

Inspector General of Forests 

Meteorological Office, Govern- 
ment of Bengal. 

S. R. Elson, Esq. . . ^ 


Trustees, Indian Museum 


Surveyor General of India 


The American Nautical Almanac, 1890. Published by the United States 
Hydrographic Office Navy Department, Washington. 

Report of the Meteorological Council of the Royal Society for the year 
ending 31st March 1887. Published by the Meteorological Office, 
London. 

General Instructions to Observers of the Signal Service, 1887. Pub- 
lished by the Chief Signal Office, Washington. 

The American Practical Navigator, being an Epitome of Navigation and 
Nautical Astronomy, 1887. Published by the Bureau of Navigation, 
Navy Department, Washington. 

The Atlantic Coasters’ Nautical Almanac for 1888. Published by ditto. 

The Pacific Coasters’ Nautical Almanac for 1888. Published by ditto. 

United States of America, House Miscellaneous Documents, and 
Session, 48th Congress, 1884-85, Volume IX. Published by the I-Iouse 
of Representatives United States, America. 

Notice to Mariners. Published by the United States Hydrographic 
Office Navy Department, Nos, i — ^16 and 30 — 52 of 1887. 

Senate Miscellaneous Document, 1st Session, 48ch Congress 1883-84, 
Volume HI. Published by the Senate of the United States, America. 

Senate Miscellaneous Document, izmd Session, 48tb Congress, and 
Special Session of Senate, 4th March 1885, Volume V. Published by 
ditto. 

Senate Miscellaneous Document, 2nd Session, 48th Congress, and the 
Special Session, 1885, Vol. VIL Published by ditto. 

List of Civil Officers holding Gazetted appointments under the Govern- 
ment of India in the Home, Legislative, Foreign, and Revenue and 
Agricultural Departments,' corrected to ist January i888. 

India Office List for 1887. 

Meteorological Observations made at Simla, 1841-^45. 

Rules and Orders of the Governor General in Council regulating the 
conduct of public servants in respect to borrowing money, receipt of 
complementary addresses, and other matters. 

Administration Report of the Indian Marine for 1887-88. 

Report on the Condition and Proceedings of the Government Observa- 
tory, Colaba, for the year which ended with the 30th June 1888. 

^ Administration Report of the Madras Observatory for 1887. 

Report of the 1 ith Annual Meeting of the Indian Association for the 
Cultivation of Science, held in April 1888. 

Review of Forest Administration in British India, 1885-86 and 1886-87. 
Reports on the Administration of Bengal, for 1886-87 and 1887-88. 
Tornadoes and Waterspouts, 

Cyclones and Currents. 

Meteorological and Nautical Observations, 1859—62, Melbourne, Vic- 
toria. 

Report of the Great Trigonometrical Survey of India, Volume X, 

General Report on the Operations of the Survey of India Department 
for 1886-87. 
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Presentcliions to the Library from the ist April 1888 to the jTst March i88g continued. 


Place. 


Donors. 


Title of Work. 


Cairo 

Cambridge (Mass) , 
Cape of Good Hope. 
Chemnitz 


Egyptian Statistical Bureau 
Harvard College Observatory 
Meteorological Commission 
Royal Meteorological Institute 


Bulletin Hebdomadaire, Nos. 7 to 10. 

Second Annual Report of the Photographic Study of Stellar Spectra. 
Report of the Meteorological Commission for 1884 and i885‘ 

Jahrbuch fur 1886, Abth 3 and iSSjj I halfte Abth I and II. 


Christiania . 


/ 


Dr. H. Mohn 


f Tordenvejrenes Hyppighed i Norge, 1867-83. 

( Studier over Nedborens Varighed og Teethed i Norge. 


Jahrbuch des Norwegischen meteorologischen Instituts fiir 1887. 

Vejledning til Udforelseaf Meteorologiske lagttagelser ved det Norske 
Meteorologiske Instituts Stationer. 


Norske Meteorologiske Institut 


Beobachtungs-Ergebnisse der Norwegischen Polarstation Bossekop 
/ in Alten, Theil II. 

Oversigt over Luftens Temperatur og Nedbor i Norge i Aaret, 1887 
Samto Tabeller over Temperatur og Nedbor, 1883—87. 


\ University Observatory 


Zonenbeobachtungen der Sterne zwischen 64° 50' und 70” 10' Ndrd- 
licher declination. 


Coimbra 

Colombo 

Constantinople 

Copenhagen 

Cordoba 
Costa Rica 

Dehra Dun . 

Dorpat ,. 

Dublin . 

Edinburgh 

Greenwich 

Hamburgh 


Observatorio Meteorologico E. 
Magnetico. 

Surveyor-General of Ceylon 

Imperial Meteorological Obser- 
vatory. 

Institut Meteorologique Danois . 

Royal Academy of Sciences 

^ National Academy of Sciences . 

? Oficina Meteoroldgica Argentina 

Institute Meteorologico Nacional 

I Editor 

Forest School • • ♦ 

Trigonometrical Branch, Survey 
of India, 

Dr. Karl Weiranch , | 

Observatory . . . . 

Royal Dublin Society 


University 
Royal Observatory . 

Deutsche Seewarte 


1 

1 


Observacoes Meteorologicas anno de 1886 and 1887. 

Administration Report for 1887, Part II, Scientific, Meteorology. 
Climatologie de Constantinople. Ddduite de 20 Anndss d’ observations. 

Bulletin Meteorologique du Nord, February 1888 to January 1889. 
Oversigt, Nos. 3 of 1887 and 1 and 2 of 1888. 

Boletin, Tomo X, Entrega 2", Tomo XI, Entrega i® and 2 \ 

Anales de la oficina Meteoroldgica Argentina, Tomo. VI. 

Boletin Trimestral, No. 3, July to September 1888. 

Indian Tor ester ^ April to December 1888. 

Report on the Course of Instruction at the Forest School for 1887-8S, 

Spirit Levelled Pleights, No. 3, Madras Presidency. Season 1886-87. 

Neue untersuchungen iiber die Bessel’sche Formel und deren verwen- 
dung in der Meteorologie. 

Privatbeobachtungen der Regenstation Alswig im Jahre 1886. 

Meteorological Observations, October 1887 to August i888. 

Scientific Proceedings, new series, Volume V, Parts 7 and 8; Vol. VI, 
Parts I and 2. 

Scientific Transactions, Vol, IV, Series II, No. i. 

Introductory Lecture to the Agriculture Class. 

Results of Magnetical and Meteorological Observations for 1886. 
Spectroscopic and Photographic Results for 1886 and 1887. 
Wetterberiebt, ik March 1888 to 28th February 1889, 

Monatsbericht, October 1887 August 1888. 
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Presentations to the Library from the ist April 1888 to the 31st March /(S(?p— -continued. 


Donors. 


Title of Work. 


Hamburgh — contd, , Deutsche Seewarte 


Havanna 


Hongkong 


, Real Colegio de Belen 


Iowa . 


Karlsruhe 


Lahore • 


Lisbon • 


London 


Observatory 


■ • ^ 


Colonial Surgeon . 


William Doberek, Ph. D., Govt. 
Astronomer, 


Iowa Weather Service 


Central Bureau fiir Meteorologie ! 
und Hydrographie. 

Government of the Punjab 


Meteorological Office 


Vereins fiir Erdkunde 


Royal Academy of Sciences 


Farmer’s Club 
Franz A. Velachon, C. E. * 


G. J. Symons, Esq, 


PI. F. Blanford, Esq., F.R,S. 


Kew Observatory 


Meteorological Office 


Die Ergebnisse der Wetterprognosen xra Jahre 1887. 

Meteorologische Beobachtungen in Deutschland, Jahr. IX, iS85. 

Observaciones Magndticas y Meteoroldgicas, January to December i88d. 

Annual Weather Report for 1887. 

Observations made at the Hongkong Observatory in 1887. 

Meteorological Observations taken at the Lock Plospital, Hongkong, for 
December 1882. 

Meteorology of South-Eastern China in 1886. 

A few facts about the Iowa Weather Service. 

The Iowa Weather Service and how it is supported. 

Flag Signals of the Signal Service. ' 

Fifth Biennial Report of the Central Station of the Iowa Weather 
Service. 

The Climate of Southern Russia and Iowa compared. 

Re-election or Re-organization, Choice Selections from the recent 
History of the Administration of the State University of Iowa, 

Die Ergebnisse der Meteorologischen Beobachtungen im Jahre 1887. 

Meteorological Report of the Punjab for 1887-88. 

Meteorological Summary of the Punjab for March i888 to January 
1889. 

Report on the Meteorology of the Punjab for 1887-88, 

Mittheilungen des Vereins fdr Erdkunde zu Leipzig, 1887, 

Historia dos Estabelecimentos Scientificos Litterarios e Artisticos de 
Portugal, Tomo X to XV. 

Memorias da Academia Real das sciencias de Lisboa classe de Sciencias 
Moraes, Politicas E Bellas -Lettras, Nova Serie — Tomo V, Parte II, 
Tomo VI, Parte L 

Jornal de Sciencias Mathematicas Physicas e Naturaes, No. XLV, 

Journal, December 1887. 

The Natural Law of relation between Rainfall and Vegetable Life and its 
Application to Australia. 

Symons’s Monthly Meteorological Magazine for March i888 to Febru- 
ary 1889. 

On the relations of the Diurnal Barometric Maxima to certain critical 
conditions of Temperature, Cloud and Rainfall. 

Report of the Kew Committee for the year ending 31st October 1888, 

Daily Weather Reports, ist January 1887 to 30th June 1888, 

Meteorological Observations at stations of the second order for the 
years 1883 and 1884. 

Weekly Weather Report, Volume IV, Nos. 46-52 ; Volume V, Nos, 1—38. 

Hourly Readings of 1885, Parts II and HI. 



Presentations to the Library from the ist April 1888 to the 31st March i88g continued. 


Title of Work. 


London— 


Madrid , 


Magdeburg 


Manchester 


Melbourne 


M’exico ■ 


Meteorological Office 


j Royal Asiatic Society 


Royal Meteorological Society 


Royal Society 


Society of Arts 
Publishers 

Government of Madras 


Observatorio 


Magdeburgischen Zeitung 


Literary and Philosophical 
Society. 

Observatory . . • 


Central Meteorological Obser-' 
vatory. 


, Astronomical Observatory 


Monte Video . * Observatorio Meteoroldgico del 

Colegio Pio de Villa Colon. 

Montsouris, Paris . Observatoire Municipal . 

, . Geographical Society . < 


' Monthly Weather Reports for January to April 1887. 

Report of the Meteorological Council to the Royal Society for the year 
ending 31st March 1887. 

Bulletin International Bureau Central Metdorologique de France for 
1887. 

Quarterly Weather Report, Part III of 1879. 

Charts shewing the Mean Barometric Pressure over the Atlantic, Indian, 
and Pacific Oceans. 

Synchronous Weather Charts of the North Atlantic, Parts III and IV. 

Contributions to our Knowledge of the Meteorology of the Arctic 
^ Regions, Part V. 

Journal, Volume XX, Parts II and III. 

■ List of Fellows of the Royal Meteorological Society, ist March 1888. 

) Quarterly Journal, Volume XIV, Nos. 65 to 68. 

) Meteorological Record, Volume VII, Nos. 27 and 28 ; Volume VIII 
Nos. 29 and 30. 

Proceedings Nos. 261 to 273. 

The Eruption of Krakatoa and subsequent Phoenomena, 

Journal Nos. 1843 to 1894 (wanting No. 1846). 

Westminister Remew for April 1888 to March 1889. 

Administration Reports of the Forest Department, Madras Presidency 
for the year 1886-87. 

Observaciones meteorologicas efectuadas en el observatorio de Madrid 
^ anos 1882-83 and 1884-85. 

) Resumen de las observaciones meteorologicas efectuadas en la Peninsula 
y Algunas de sus islas adyacentes durante el ano de 1883. 

Jahrhuch der Meteorologischen Beobachtungen der Wetterwarte Jahr 
’ V. 1886 and Jahr VL 1887. 

^ Memoirs and Proceedings, Volume X, 3rd series. 

Proceedings, Volumes III, IV, XXV, and XXVI. 

. '.Monthly Record of Results of Observations in Meteorology, Terrestrial 
* ’ Magnetism, &c., taken at ^ the Melbourne Observatory, for November 
1887 to August 1888. 

S Boletin del Ministerio de Fomento de la Republica Mexicana, Tomo IV., 
Nos. I, 2 and 62; Tomo V., Nos. 7—14, 81—90 and 171-185; 
Tomo VI, Nos. 161— 106 and 180--184 ; Tomo VII, No. 76, and 
Tomo X, Nos. 37—42. 

Boletin Mensual, Tome I, Nos. i — 7. 

Anuario.-del observatorio Astron6mico Nacional de Tacubaya Ano de 
1889. 

, Pubblicazioni del Reale osservatorio di Brera in Milano, No. 32. 
il Boletin Mensual, Ano. I, Nos. 1 to 3. 

. Annuaire de Pobservatoire Municipal de Montsouris pour Pan 1888. 

, Jahresbericht der Geographischen Gesellschaft in Munchen fur 1887. 


Munich 
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Presentations to the Library from the ist April 1888 to the jrst March i88g — continued. 



Title of Work. 


Ubersicht uber die Witterungs verbal fcnisse im Konigreiche Bayern 
February 18S8 to January 1889. 

Beobachtungen der meteorogischen stationen im Kdnigreicli Bayern, 
Jahrgang X, Hefts i to 3. 

Sitzungsbericbte der Matliematisch-Physikalischen classe 1887, Hefts 
1 and 2. 

Abhandlungen der Matbematisch-Physikalischen claSse. Sechzehnten 
Bandes Zoweite, Abtb. 

Hypotln^se Cinetique de la gravitation universeile en connexion avec la 
formation des ^Idments chimiques. 

Resolution on the Management by Government of Private Estates in 
the Central Provinces during the year ending 30th September 1887. 

Returns of Rail-borne Traffic for the quarters ending 31st December 
1887, 31st March 1888, and 30th June 1888, and for the year 1887-88. 

Report on the Nagpur Experimental Farm in the Central Provinces for 
1887.88. 

Ricerche Numeriche sulla latitudine del R. Ossdrvatorio di Capodi- 
montcj parte seconda, 1885. 

11 Cerchio Meridiano Reichembach-Heurtaux del R. Osservatorio di 
Capodimonte* 

Reports of the Astronomical Observatory of the Yale University for 
the years 188S-87 and 1887-88. 

Transactions, Volume VII, Part II. 

Annual Report for 1887. 

Abstract of Registers from Self-recording Instrurhents for January to 
December 1888. 

Bulletin International, and March 1888 to 28th February 1889. 

Annales, 1884, TOme 11 , Parts I and 11 ; 1885, Tomie I j Tome II, Part I, 
and Tomes III and IV ; 1886, Tomes 1 and 11 . 

Bulletin Mensuel, January to December 1888. 

Bulletin annuel de la commission mdteorologique du department des 
Bouches-du-Rhone, Annes 1882 to 1886. 

Annuaire, October 1887 to August 1888. 

Meteorological Report for Western Australia for the years 1885, i886 
and 1887. 

Journal, March 1888 to February 1889. 

Meteorologische und Magnetische Beobachtungeri, February i888 to 
January 1889. 

Tide Tables for the Indian Ports for the year 1889; 


Boletin de Estadistica del Estado de Puebla, Tomo I, Nos. 27 to 47. 

Revista do Observatorlo, February to May, and September to Novem- 
ber 1888, and January 1889, 

Annuario for 1883; 1886, and 1887. 

Annales del’observatoire Imperial de Rio-de*Janeir6, Tome III, Passage 
de V^nus 1882. 


I 
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Presentations to the Library from the ist April 1888 to the 31st March j88g — continued. 




Presentations to the Library from the ist April 1888 to the 31st March continued. 


Donors. 


Title of Work, 


Toronto— . Meteorological Office 


General Meteorological Register of Toronto for 1887, 


Trieste . 


Upsala 


Utrecht 


Vienna 


Washington . 


, Osservatorio Marittimo dell’ i. r. Rapporto Annuale dell’ Osservatorio Marittimo di Trieste, 1885, Vol. II. 
Accademia di Commercio e 
Nautica. 

< / BoHettino Mensuale dell’ osservatorio Centrale del Real Collegio Carlo 

I Alberto in Moncalieri, Serie II, Volume VIII, Nos. 2 to 12, and 
\ Volume IX, Nos. i and 2. 

Meteorological Society of Italy < Annuario Meteor ologico Italiano, annos III and IV. 

{ j Osservazioni Meteorologiche in Pallone, 1885-86. 

V .Algune Notizie sul Terremoto del 23rd February 1887, 

R, Osservatorio Astronomico dell, BoHettino Meteorologico ed Astronomico, Annos III to IX. 

Universita di Torino. 

v 

r Dr. H. Mohn and H. Hildebrand Les Orages dans la Pdninsule Scandinave. 
j Hildebrandsson. 

J r Bulletin Mensuel, Volume XIX, annee 1887. 

C Meteorological Observatory , s 

(. Orage Accompagnd de Trombes prds Upsala. 

Royal Dutch Meteorological In- Nederlandsch Meteorologisch Jaarboek voor 1887, 
stitute. 

/ Dr. J. Hann .... Criticism on False Point Cyclone of 22nd September 1885. 

A K. K. Central-Anstalt fur Me- 0 Wetterbericht, iith February to 31st December 1888, 

J teorologie und Erdmagnetis- < 

J tnus. t Jahrbucher, Jahrg 1887, Band XXIV. 

V K. K. Geologischen Reichsanstalt Vcrhandlungcn, Nos. 2 to 18 of i888 and Nos, i and 2 of 1889. 


Vizagapatam . , A. V. Nursing Row, Esq. 


Chief Signal Office 


Results of Meteorological Observations recorded at the G. V. Juggarow’s 
Observatory, Vizagapatam, during 1887. 

^ Weather Chart of the United States of America for 7 A.M., for i8th to 
24th September 1887, and for 12th February to 30th June 1888; and 
for 8 A.M. and 8 P.M. for ist July 1888 to 31st January 1889. 

Tri-daily Weather Charts of the Signal Service of United States of 
America for April xSSy to March i888. 

Charts showing the Rainfall in the United States for each month from 
January 1S70 to December 1873. 

■ I 

Summary and Review of International Meteorological Observations for 
January to December 1884, October 1886, and January to December 
1887. 

Professional Papers of the Signal Service, United States of America 
Nos. V and XIII. 

Monthly Weather Review of the United States for June and August 
1886, September 1887, January to November 1888. 

Subject Indexes to Monthly Weather Review and Annual Reports of 
the Chief Signal Officer of the Army to 1887. 

Daily International Chart 9th to 31st October i886, and ist January to 
31st December 1887. 

Report of tbe Chief Signal Office, War Department for 1886 and 1887, 
(Parts I and n). 

Contributions to the Natural History of Alaska. 

Report of the Expedition to Point Barrow, Alaska, 

Report upon Natural History Collections made in Alaska during 1877- 
81. 
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Presentations to the Library from the ist April 1888 to the 31st March i88g — concluded. 


Place. 

Donors. 

Title of Work. 



Pilot Chart of the North Atlantic Ocean, March 1888 to February 
1889. 

Washington / 

— contd, , 

Hydrographic Office . .< 

The Pilot Chart of the North Atlantic Ocean. 

Waterspouts of the Atlantic Coast of the United States for January and 
February 1888. 

Nautical Monograph, No. V* 


Philosophical Society . 

Bulletin, Volume X. 


Smithsonian Institution . 

Smithsonian Report, 1885, Part II. 


r 

2oth, 2ist, and 22nd Annual Reports of the Colonial Museum and 
Laboratory. 

Wellington 

Colonial Museum . . 

Studies in Biology, No. 3. 


1 

Reports on the Progress of Geological Survey of New Zealand for 1885 
and 1886-87. 

Zl*KA-WIE 

Zurich 

Magnetical and Meteorological 
Observatory. 

Swiss Meteorological Institute ^ i 

Bulletin Mensuel, January 1887 to February x888. 

Meteorologische Beobachtungen, August 1887 to June 188S. 

Annalen der Schweizerischen Meteor ologischen Central- A nstalt, 1886. 



6g 

Purchases for the Library. 

American Journal of Science, March i888 to February 1889. 

American Meteorological Journal, Volume I, Nos. i to 12; Volume II, Nos. 2 to 12 ; Volume IIL Nos 1 to 12 ■ 
Volume IV, Nos. 10 to 12 ; and Volume V, Nos. i to 9. ’ 

Anleitung zu Wissenschaftlichen Beobachtungen Auf Reisen, Bands I and IL 
Annalen der Physik und Chemie, Nos, 4 to 12 of 1888 and Nos. i to 3 of 1889, 

Applications of Dynamics to Physics and Chemistry. J, J. Thomson. 

Black’s General Atlas of the World. 

Boole’s Finite Differences, 

Cartees Synoptlques Journalieres du Temps embrassant le Nordde I’Atlantique et une partic des continents avoisinants • 
pubhecds par 1 Institut Meteorologique Danois et le Deutsche Seewarte, June to November 1884. "" * 

Comptes Rendus de 1’ Academie des Sciences, Volume CVI, Nos. 10 to 26; Volume CVH, Nos. i to 27: Volume 
CVIII, Nos. I to 8. / > - 

Cours de Physique de T ecole Polytechnique, Par M. Jamin, Tomes I to IV. 

Deutsche Rundschau fur Geographie und Statistik, Volume X, Nos. 7 to 12; Volume XI, Nos, i to 6. 

Differential and Integral Calculus. Greenhill. 

Dynamics of a Particle. Tait and Steele. 

Elementary Applied Mechanics, Part II. Alexander and Thomson. 

Elementary Dynamics, W. K. Clifford. 

Elementary Treatise on Pleat, W. Garnett. 

Elementary Treatise on Quaternions. Tait. 

Kllementary Treatise on Steam. J. Perry. 

Elements of Astronomy. Ball. 

Elements of Euclid. Todhunter. 

Encyclopoedia Britannica, Volumes XXIII and XXIV. 

Ferrer’s Spherical Harmonics, 

Ganot’s Natural Philosophy. E. Atkinson, 

Geodesy. A. R. Clarke. 

Geometry in Space. Nixon. 

Higher Trigonometry. J. B. Lock. 

Histoire des Sciences Matliematiques et Physiques, Tomes I to XII. 

History of Astronomy during the 19th Century. Clcrke, 

Kiepert’s Pland- Atlas. 

La Nature, Nos. 772 to 823. 

Lectures on Geography. Strachey. 

Lehrbuch der Meteorologie. Dr. A. Sprung. 

Mathematical Problems. J. Wolstenholme. 

Nature, Nos. 959 to loio. 

Philosophical Magazine, April 1888 to March 1889. 

Physical Arithmetic. Macfarlane. 

Physical Measurements. Kohlransch. 

Physical Optics. Glazebrooke. 

Plane Trigonometry. Todhunter. 

Popular Astronomy. Newcomb. 

Reports of the British Association for the Advancement of Science for 1886 and 1887. 

Sachregister zu den Annalen der Physik und Chemie Poggendorjff’sche Folge, 

Seas and Skies in many Latitudes, by Hon'ble Ralph Abercromby, 

Taylor’s Examples in Mathematics. 

Thacker’s Indian Directory for 1889. 

Theory of Friction. Jellett. 

Todhunter’s Algebra. 

Treaties on Dynamics. W. H. Besant, 

Treatise on Hydrodynamics, Volume I, Bisset* 

Trilinear Co-ordinates, Ferrers. 

Vierteljahrs-Wetter-Rundshau an der_ Hand der tagliohen Synoptisnhen Watterkarten (fir den Nordatlantischen 
Ocean, des D^nischen Mefceorologischen Instituts und der Deutschen Seewarte Fruhling 1884. Band I, Hept 3. 
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REPORT 


ON 

THE ADMINISTRATION 

OF THE- 

METEOROLOGICAL DEPARTMENT OF THE GOVERNMENT OF INDIA 

IN . 

1889-90. 

1 

PART I.— GENERAL. 

The present Administration Report is, as those of former years, divided into two 
parts. The first gives an account of the results of the more important sections of the work 
of the Department during the year and of the changes and additions which have been 
made to improve and extend its usefulness. The second part contains details of adminis- 
tration and describes the condition and working of the observatories and meteorological 
offices and the results of the inspection of observatories during the year. 

Retirement of Mr. Blanford. 

2. Mr. Blanford retired at the expiration of his furlough on the 8th of May 1889. His 
connection with the Meteorological Department has extended over a period of 22 years. 
He was appointed Meteorological Reporter to the Government of Bengal in June 1867 
and initiated the local meteorological system established in that area and the storm warn- 
ing service introduced to protect the port of Calcutta after the experience of the 
cyclone of October 1864. When the Government of India recognized the necessity of 
combining the various provincial systems into a common Meteorological Department 
for the whole of India, Mr. Blanford was requested by the Government of India' to 
draw up a report on the best method of effecting this change. His suggestions for 
the establishment of an Imperial Meteorological Department which should absorb the 
local meteorological systems were approved by Government, and he was appointed Meteo- 
rological Reporter to the Government of India to carry out his proposals. The series of 
his Annual Reports and papers written for the Indian Meteorological Memoirs form a most 
valuable contribution to meteorological science. Since his retirement he has published 

A Practical Guide to the Climates and W^eather of India, Ceylon, and Burma, and the 
storms of the Indian Seas,” which gives an admirable summary of the results of meteorolo- 
gical observations taken in India up to the present tirne, and presents, in a clear and 
interesting manner, the more important features of the climates and weather in India. 

3. The Government of India, in its review of the Administration Report of 1888-89, 
expressed its high value of his services in the following terms : — 

" In conclusion I am to take this opportunity to record the high estimate which has been formed by His 
ExceUency the Governor General in Council of the zeal and ability displayed, during the several years of his 

B 
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incumbency of the office of Meteorological Reporter to the Government of India, by Mr. H. F. Blanford, who has 
now retired from the service, and who was practically the founder of systematic and uniform meteorological ob- 
servation in India.” 

Observatories. 

4. The number of the meteorological observatories under the control of the Meteoro- 
logical Department maintained by the. Government of India at the beginning of the year 
was 1 54, distributed as follows 

First class . . . • • • • • • * ‘ ' ^ 

Second class . ■ • l • • • ■ * .* 53 

Third class 97 

5. Third class observatories were established at Khushab and Montgomery in the 
Punjab, Cawnpore in the North-Western Provinces, Veraval and Ahmednaga.r in Bombay 
and Mozufferpore in Behar. Observations were also obtained for the first time from the 
observatory at Trivandrum, maintained by the Maharajah of Travancore, and from that at 
Bhavnagar, maintained by the Thakur of that State. 

6. The observatory at Tezpur, which was established four years ago to give informa- 
tion and meteorological data of Central Assam, has never worked satisfactorily. The 
observer was repeatedly fined, and every effort used to rouse him to a sense of duty, but 
with not much success, owing partly, at least, to the apathy of the district authorities who 
took no interest in the observatory. Finally, on the night of the i6th Maich 1889, the 
observatory was, according to the observer’s statement, broken open and all the thermo- 
meters stolen. I therefore decided to close the observatory temporarily, in order to 
ascertain whether it would be possible to re-open it under more satisfactory conditions, or, 
if not, to utilise the savings effected by its disestablishment in opening an observatory at 
Cherrapoonjee or Shillong. 

y. Voluntary observatories were established at Shortts Island near Chandbally, and 
at Lungleh in the Chittagong Hill Tracts during the past year, and useful observations 
were obtained from these stations from ist April and 9th July 1889 respectively. 

8. The observatory at Zanzibar was closed from January 1885 to December 1888. 
I failed for some time to arrange for the re-commencement of the work of observation 
there, as the Political Agent was unable to recommend any one who was competent and 
willing to take the observations. Dr. Charlesworth, Medical Officer, at length volunteer- 
ed to take them, and sent in excellent observations from January 1889 to February 1890. 
He was unfortunately seized with fever in March 1890 and ordered home. The observ- 
atory is hence again closed. . .The difficulty of maintaining such distant observatories is 
very great, and I am inclined to think that the amount at present assigned to the Zanzi- 

■ bar Observatory might be far more profitably spent in opening and maintaining observ- 
atories in Burma, 

9. The observatory, established in the year . 1882 by Mr. Blanford at the Seychelles, 
has been even more unfortunate. Fragmentary observations hav.e been taken at intervals, 
a large portion of which were never sent in to the Meteorological Office. The only 
observations that have been received are for the brief period, June 1883 to January 1884, 
and even these are, so far as I can judge, of little value. 

As I learnt that there was an observatory maintained by the Mauritius Govern- 



ment, I wrote to Dr. Meldrum, Director of the Mauritius Meteorological Service, and pro- 
posed that the two observatories should be amalgamated, in order that the double pay 
might secure the services of an efficient observer. Dr. Meldrum consented and undertook 
to make the arrangement. I hope that by this change satisfactory observations will be 

obtained from that distant station in future. 

• • 

10. The observations taken at Amini Devi in the Laccadive Islands, Aden in Arabia, 

Baghdad in Asiatic Turkey, and Bushire in Persia, have been satisfactory, and apparently 
accurately taken. 

11. Aset of instruments were supplied in March 1888 to Dr. Woolbert, Medical 
Officer attached to the Military. Officer on special duty on the Perso-Afghan frontier, in 
order that a series of observations might be taken at Meshed on the Perso-Afghan 
frontier. Observations have been received commencing from September 1889, and are 
of very considerable interest. 

12. During the year I took preliminary steps towards the establishment of observ- 
atories at Perim and Paumben. . The former is much wanted in order to furnish 
meteorological data of the southern part of the Red Sea, of which Aden is not sufficiently 
representative, and the latter is desirable in connection with the Bay of Bengal Storm 
Signal Service. An observatory is urgently required on the coast between Negapatam 
and Cape Comorin, in order that the Bengal Reporter may have meteorological information 
for the Gulf of Manar, and thus be able to warn the ports of Tuticorin and Paumben 
satisfactorily. I visited Tuticorin some time ago, and found that the town was largely 
sheltered, and that an observatory there would be of little value. On the other hand, the 
]ight'house and the telegraph office at Paumben are in very open positions, and an ob- 
servatory at either of these places would give very reliable information of any squally 
weather in the Gulf of Manar. I hope to be able to open both of these observatories 
(Perim and Paumben) during the present year. I am also endeavouring to re-establish 
the observatory at Nancowry in the Nicobars recently closed under the circumstances 
stated in last year’s report. I learnt, when I was at Port Blair on inspection duty 
last March, from Colonel Cadel, Commissioner of the Andamans, that there was a 
Burmo-Chinese clerk left at Camorta in charge of the islands, and that he would 
perhaps be willing to take the observations. The island, I was told, is extremely unhealthy, 
and if the observatory were re-established, and the Burmo-Chinese clerk were ap- 
pointed observer, the observations would probably be occasionally interrupted, as there is 
no one else, in the island who would be able to learn to take the observations. Observ- 
ations from this part of the Bay are of very great value, as they tend to throw light upon 
the origin of all cyclones which form in the south-east of the Bay and march to the 
Coromandel Coast, and hence I consider the re-establishment of this observatory, even 
under imperfect conditions of Observation, a matter of considerable importance. 

• 13. Additional observations are also much wanted in Burma in order to elucidate the 

meteorology of that area and ascertain the part it plays in deflecting the south-west 
current of the Bay of Bengal, and in producing variations in its .strength and the distribu- 
tion of rainfall in North-East India. It is, however, not desirable to open out new 
observatories in that province until railway or telegraphic communication has been 
extended to all the more important districts. Certain parts of India itself are also imper- 
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fectly represented in our meteorological system ; for example, the north-west coast of 
Kathiawar, certain parts of the Deccan (North-East Hyderabad), the eastern districts 
of the Central Provinces and certain portions of Chutia Nagpur, Rajputana and Central 
India. 

Inspection of Observatories. 

14. * A much larger amount of work was done than in the previous year. The Native 
Inspector, Babu Chandi Charan Chatterjee, appointed in January 1889, was almost solely 
employed in this work from the beginning of April until' the end of August. During this 
period he inspected 23 observatories, and also visited Veraval, Cawnpore, and Mozuffer- 
pore with the object of selecting sites and making arrangements (so far as was possible 
on a first visit) for the establishment of observatories at these stations. He was offered 
an appointment in the Subordinate Executive Service in Bengal, and as it would give 
opportunities for promotion much better than he could possibly have in the Meteoro- 
logical Department, he was allowed to transfer his services, with effect from 23rd Septem- 
ber 1889. His transfer was a serious loss to the Department, as he was an active and 
intelligent officer, specially qualified in every respect for the work of inspecting observ- 
atories. I have arranged, with the sanction of Government, that Lala Hem Raj, my 
Personal Assistant, shall in future perform that part of the work of inspection which was 
previously assigned to Babu Chandi Charan Chatterjee. 

Actinometric Work. 

15. The actinometric work, which was formerly carried on at Mussooree and transfer- 
red to Simla in March 1889, was carried on during the past year in exactly the same 
manner as previously. The following is a statement of the work done during the year, 
which compares favourably with the results of the two previous years : — 


Month. 

Complete 
sets of 

Observations. 

Incomplete 
sets of 

Observations. 

April 1889 . . 

••• 

«•« 

May 


• *« 

June 


... 

July , » 

... 


August „ . ♦ , 

... 

... 

September 

7 

5 

October „ . , , 1 

22 

• 9 

November 

26 

I 

December „ 

i 6 

... 

January i8go , , , , 

2 

XI 

February „ * . 


8 

March n • . • . • . « 

1 ^ 

10 


16. The results of these observations have been sent, in accordance with the standing 
arrangements sanctioned, when they were first started, to the Solar Physics Committee. 
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I have received no communication from that Committee during the past three years, and 
hence do not know whether the observations have been taken to their satisfaction, or 
whether any valuable results have been obtained from them. 

17. When General Strachey, who is a Member of the Solar Physics Committee, was 
in Calcutta, he suggested certain improvements and additional observations. These I 
shall endeavour to carry out so far as is possible with the present staff. I pointed out 
that it was very desirable that the observations should be carefully examined as soon as 
possible after they were taken, in order to ascertain and rectify without delay any sources 
of error on the part of the observers, and to suggest any desirable improvements in the 
method of taking them, suggested by experience. As these are special experiments made 
by means of an instrument only lately brought into use, this appeared to me especially 
necessary. I suggested that if this could not be done by the Solar Physics Committee, 
I should ask Mr. Hill, who has devoted much time to this part of the Science of Meteoro- 
logy, to examine and report on the observations periodically. General Strachey approved 
of it, and accordingly I asked Mr. Hill to take up the observations of the past three years 
and report on their character. A summary of his remarks will be given in next year’s 
Administration Report. 

18. It may however be noted that Mr. Hill has already placed on record his opinion 
that the observations taken by Babu Nirbhai Singh, who was promoted to be Actino- 
metric Observer when Mr. Shaw was transferred to the Survey Department, are, on 
the whole, very satisfactory. He is a careful and conscientious observer and carries out 
fully the various instructions that have been given for the proper performance of these 
special observations. 

Rainfall Registration. 

19. The reasons in favour of the introduction of a uniform system of rainfall registra- 
tion were fully explained in last year’s Administration Report. A common hour, 8 A.M., 
was adopted in May last for rainfall registration. This was a most important step in advance 
towards the adoption of a uniform system. Previously to 1889 the Simla office collected 
special rainfall data for the information of the Government of India during the south- 
west monsoon period only. In 1889 a very considerable extension was made in the 
amount of rainfall data obtained from District Officers. The system, which was explained 
in the Administration Report of the year 1887-88, enables the Department to prepare rain- 
fall charts and statements of a far more comprehensive character than hitherto, and to 
give an accurate and fairly complete view of the progressive distribution of rainfall over 
the country during the chief rainfall periods into which the year may be divided. Rain- 
fall data are now collected during the” whole year. A Weekly Summary is published in 
the Gazette of India, and rainfall charts, drawn by hand, are prepared weekly for the 
inforrnation of His Excellency the Viceroy and the Agricultural Department. 

20. I submitted a letter on the 5th October 1889, suggesting the further changes 

that appeared to be desirable with a statement of reasons. The improvements suggested 
were— . 

jst . — The adoption of a common type of rain-gauge {vis., Symons’) for rainfall 
registration throughout India. 
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2nd.— The. supply of the instruments by the Meteorological Office which should 
arrange that all rain-gauges are tested before issue. 

jrd . — More frequent inspection of rain-gauge stations, and the submission of the 
reports of inspection to some controlling office. 

4th.— The examination of all rainfall data for elimination of errors by duly qualified 
officers in different provinces, so that the rainfall data collected in different 
provinces of India may be strictly comparable in point of accuracy. 

— The annual publication of the rainfall data of the whole of India in a' com- 
plete form for the use of engineers, irrigation officers, European raeteoro- 
losists, and others interested in the rainfall statistics of India. 

A memorandum forwarding these suggestions was sent to Local Governments and 
others for opinion. Replies were received, and I was requested to re-consider the sugges- 
tions I wished to make in 'the light of the opinions of the Local Governments, and the 
information contained in their replies. My final suggestions were submitted to the 
Government on the 15th May 1890. It is hence probable that the Government will issue 
orders during the present year and that the changes and improvements it sanctions will 
be made from ist January 1891, as it is inconvenient to make general changes in such- 
a matter as rainfall registration, except at the beginning of the year. 

21. The preparation of the weekly rainfall data for the Weekly Weather Report pub- 
lished in the Gazette of India, has necessitated the calculation of average weekly rainfalls 
for all districts of India. The available data in’ the Meteorologidal Office for the cal- 
culation of these averages were small in amount, and it appeared to be desirable to have 
this work carried out properly before the introduction of the new system. It was, there- 
fore, determined to collect and to tabulate in a form, convenient for future reference, the 
whole of the available rainfall data of India. 

22. Thirty temporary clerks were engaged, during the months of January and February 
1890, to tabulate the data as they were obtaiired. Twenty-five were employed in the Cal- 
cutta office to copy the rainfall of the Punjab, the North-Western Provinces and Oudh, 
Assam, and the Central Provinces.' The whole of the rainfall data of Bengal was tabulated ■ 
by the Bengal Meteorological Office in the year 1883, and it was hence not necessary to 
copy the figures of that province. Five of the clerks were engaged at Bombay to complete 
the tabulation of the rainfall of that area, which was commenced and partially carried out 
during the period November 1888 to March 1889. 

23. Miss Pogson* Meteorological Reporter for Madras, made arrangements for the 

tabulation of the whole of the Madras data. ■ . • 

24. It was necessary, in connection with this work, to enquire into the amount of 
available data for each province and the arrangements for the preservation of the rainfall 
records. The following gives a very brief rdsurad of the results of my enquiry 

Madras . — The systematic collection of rainfall data commenced in 1868 under Mr. 
Pogson, Government Astronomer. The whole of the data from 1868 to 1885 bound 
in large volumes, which are the property of the Board of Revenue. The work of superin- 
tending the collection of the Madras rainfall data was transferred to Miss Pogson, 
Meteorological Reporter for Madras, in January 1886, and the data of the period 1886 to 
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1889 with her, but have not as yet been bound in volumes. Mr, Pogson has recently 
gone through, the whole of the rainfalPdata from 1868 to 1885, applieci corrections for 
errors in the diameters of the receivers, &c., and obtained monthly means. These results, 
which give the most accurate monthly means of rainfall for the Madras revenue stations 
at present available, have . unfortunately not yet been published by Mr. Pogson. There 
are over 22 years’ records of rainfall available for Madras at the present time. 

Mysore,— 11 \\& rainfall returns for about 80 stations from 1870 to November 1886 are 
available in the office of the Dewan of the Mysore State, arid those since that date have 
been filed in the office of the Director of Statistics and Agriculture, Mysore. 

Bombay .—Vat rainfall data of the Bombay Presidency previous to the year 1879 
were, so far as I could ascertain, not available. I was informed that the collection of the 
rainfall data was originally a part of the duties of the Curator of the Victoria and Albert 
Museum, Byculla, and of the Sanitary Commissioner. The rainfall data have been, from 

r ' 

June 1886, collected by the Director of Agriculture, and are very carefully examined and 
fully tabulated in the Director’s Office. The rainfall data of this period, 1879 to 1889, 
were obtained from the Director’s Office and tabulated by the Bombay Meteorological 
Office for the Calcutta office. 

Berar . — Monthly rainfall totals and means of a considerable number of stations are 
published In the Sanitary Commissioner’s Report. No copies of original data are kept 
in the Commissioner’s Office or Sanitary Commissioner’s Office. Original and complete 
data for a few districts iyiss., Akola, Wun, Amraoti, Basim, Buldana, and Ellichpur) have 
been obtained from the Deputy Commissioners of these districts. 

Central Provinces . — The daily rainfall data of all the sub-divisional stations have been 
published in the Gazette weekly since ist January 1867. Flemings’ float gauges were 
largely used until a few years ago. There was no systematic examination of the returns 
for several years after the commencement of rainfall registration, and hence the earlier 
data are sometimes unreliable. The whole of the rainfall data for the period of 22 years, 
from 1867 to 1888, has been extracted from the Central Provinces Gazette mA tabulated. 

North-Western Provinces . — Weekly rainfall statements have been published in the 
North-Western Provinces Gazette from the year 1864. The data were originally collected 
and the tables prepared in the Secretariat Press Office, but this work was transferred 
to the Meteorological Reporter in the year 1876. During the greater portion of this 
period of 26 years from the year 1864 to the present time, daily rainfalls were given in 
the Governmient Gazette. For some time previous to the 31st July 1877, only’ weekly totals 
were* given. The records for a portion of this -period were available, but those for the 
period 27th June 1876 to 30th July 1877 were destroyed some time ago, and it is not 
possible to replace them except by referring to the Collectors’ Offices, and it has not yet 
been ascertained whether they have been preserved there. The whole of the available 
information has been tabulated, and, in the great majority of cases, extends over 25 years. 

. • Punjab , — Rainfall information was first published in the Punjab Gazette in 1862. 
During that and .the three following years, monthly abstracts were published giving the total 
rainfall at 35. stations. From the 25th February 1866, weekly rainfall returns were pub- 
lished in the Gazette, which gave at first the daily rainfall of 125 stations. The number 
of stations was gradually increased, and in 1883 the returns of .165 stations were given* 
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From 1862 to 1883 returns were compiled in the office of the Financial Commissioner. 
The work was transferred in the latter year to the Director of Land Records. The re- 
turns have for several years been carefully scrutinised, and references made to the Dis- 
trict Officers when they appeared to be erroneous. The whole of the rainfall data from 
1866 to 1888 have been tabulated in the Calcutta office from the published returns in the 
Punjab Gazette. 

Burma.-— Tht Calcutta Meteorological Office has rainfall data of the sudder stations 
of each district in Lower Burma for the past eleven years. I was unable to ascertain 
in Rangoon whether any arrangements had ever been made for collecting rainfall data 
from sub-divisional stations or other stations than the sudder towns, but whatever rainfall 
data had been collected and stored in the Secretariat were destroyed two or three years 
ago, when it removed into the buildings it now occupies. 

Bengal . — The rainfall data have always been collected by the Meteorological Depart- 
ment and published in the Calcutta Gazette. It is hence probable that they are more 
reliable than for any other provinces. The weekly statements previous to January 1883 
gave only the weekly totals, but since that date the daily rainfall has been published. 
The daily rainfall since January 1870 is fully tabulated for reference in the Calcutta 
office. 

Storm Observations. , 

25. A circular was prepared giving full instructions to the observers what kinds of 
observations were desired, and a copy was sent to each observer, together with a supply 
of special forms, for the record of these observations. Three hundred and two sets of 
observations were sent in by observers. A large proportion of these were records of thun- 
derstorms, hailstorms, nor-westers and duststorms, or storms of the hot weather, and threw 
some additional light on the distribution of these storms. A small proportion furnished 
data of cyclonic storms and cyclones. Some of these furnish an accurate record of 
these storms and show intelligent and careful observation on the part of the observers. 
They give very valuable information which will be utilised in the discussion of the storms. 
Special amounts, varying from Ri to R60 and dependent upon the extent and value of the 
observations, were granted to observers for these storm data. 

Marine Meteorology. 

26. Much greater attention has been paid to this important subject than hitherto. 
Mr. Little has devoted much time to it, with the result that a much larger number of logs 
has been obtained for the Bay of Bengal than in previous years. The amount of work, in 
fact, increased to such an extent that the one clerk told off in the Calcutta office to do 
the work was latterly unable to do the whole of the work satisfactorily. Advantage was 
taken of the opportunity afforded by the transfer of Babu Chandi Charan Chatterjee and 
the abolition of the native meteorological inspectorship as a separate post, to obtain 
sanction of an additional clerk for this work. These two clerks are now fully occupied in 
collecting weather information from all vessels that enter the poet of Calcutta. They also 
make a careful comparison of the barometers on board the ships they visit, in order to 
obtain the correction of these instruments to the Calcutta standard. 

27. The Bombay Meteorological Office was asked to take up the work of collecting 
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information from vessels entering the port of Bombay and to carry it out in the same 
manner and by the same methods as are adopted at Calcutta. The Head Clerk espe- 
cially interested himself in the work, and, although the office was much pressed by the 
labour of preparing the daily weather report and chart, a large amount of information 
was obtained and forwarded to Simla. In all full extracts were made from the logs of 
535 vessels entering the port of Bombay, and a comparison of their barometers (in each 
case from 4 to 1 2 readings being taken) with a secondary Calcutta standard was made. 

28. The following table gives a statement of the work done under this head during 
the past year and the corresponding figures of the two previous years for comparison : — 





1 8S9-90. 

1888*89. 

11 

1 

cc 

00 

00 

00 

C Number of logs extracted 



419 

338 

214 

Calcutta < 



(.Number of barometric comparisons . 

• 

. 

334 

^ . 


C Number of logs extracted 



. 53 S 

72 

94 

Bombay < 



(.Number of barometric comparisons . 

• 


420 




* No regular or satisfactory comparison of barometers was made previous to the year 1889-90. 


29. The extracts are tabulated in a suitable form, and a commencement has been 
made in preparing weather charts of the whole Indian area for the south-west monsoon 
period of 1889 (commencing with the 1st of May 1889). is not intended to publish 
the charts of the year 1889, as they are of an experimental character with the view of deter- 
mining the best method of extracting and charting the data, and of ascertaining whether 
they are sufficient in amount to give a fairly complete view of the weather in the whole 
Indian Sea and land area, and of the changes from day to day. If, as is hoped, the 
results are satisfactory from this point of view, a commencement will be made next 
year in the work of preparing and issuing daily charts of the whole Indian area as pro- 
posed in ray scheme of changes and described in the last Administration Report, pages 
6 and 7. 

Seasonal Forecasts. 

30. The forecast of the probable character of the distribution of rainfall during the 
south-west monsoon of 1888-89 made in the same manner as in the preceding 
year. A preliminary memorandum, or provisional forecast, was prepared by Mr. Dallas 
during my absence on duty at Bombay, and published in the Gazette of India of the 20th of 
May 1889. The ordinary memorandum, or final forecast, based on all information received 
up to the end of May, was prepared by myself on my return from tour in Bombay, and 
issued in the Gazette of India of the 13th of June. 

31. These forecasts are based partly on information of the snowfall in the mountain 
districts of Northern India during the previous cold weather months, and partly on the 
distribution of pressure in the month of May, and the changes in the abnormal features of 
the pressure distribution that have been effected during the hot weather months of April 
and May, and the character of the hot weather during these months. 

c 
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32. The following gives a brief summary of the data on which the forecast of the 
character of the rainfall during the south-west monsoon of 1889 was based : — 

(A) Snowfall information. — The following gives a brief summary of the chief features 
of the snowfall during the winter of 1888-89 the Afghan and Himalayan mountain 
area : — 

{jsti) The snowfall of the winter of 1888-89 occurred chiefly during the months of 
December to February. There was no heavy snowfall in any part of the 
Himalayas during the three months March to May 1889. 

{2nd.) In the Afghan highlands the snowfall was not only less in amount than 
usual, but melted with greater rapidity than usual in consequence of the 
occurrence of heavy rain almost immediately after the more severe snow- 
storms of the season. 

iS^d.) The distribution of snowfall in the North-West Himalayas was somewhat 
irregular. Apparently larger amounts than usual fell over the whole of that 
mountain area. In the lower and middle elevations of the outer ranges 
the snowfall was followed by heavy rain in February and March, which 
assisted to melt it, and hence the depth of snow was no greater in the 
low'er passes of Kulu, &c., at the end of May than it was in May 1888. In 
the higher elevations (above 13,000 or 14,000 feet) the snowfall was un- 
usually heavy and was not followed by rain. The weather was more cloudy and 
disturbed in March and April than usual. In consequence of this combina- 
tion of conditions there was an unusual accumulation of snow in the higher 
passes and elevations of Kulu, Plach, and Lahoul. There was, on the other 
hand, less snow than usual in Cashmere and Ladakh. The information of 
the snowfall in the Gurhwal Himalayas was very limited, but so far as can 
be judged from the accounts it was not excessive. 

{4th.) In the Eastern Himalayas the snowfall was, so far as can be judged by the 
reports of the hill-men, less than during the preceding winter and prob- 
ably somewhat below the average. 

{B) Meteorological conditions in India antecedent to the south-west monsoon of 
i88g. — The most striking features of the period January to May 1889 were the excessive 
rainfall over the whole of Northern India (more especially in the Punjab, the North-West- 
ern Provinces, and Behar) in the month of February, and the abnormally high temperature 
and excessive dryness of the air which prevailed during the months of April and May over 
the greater part of the country, and more especially in the North Deccan, the Central 
Provinces, Central India, the North-Western Provinces, Behar, and Rajputana. 

The following were the more important pressure anomalies of the month of May 

(i) , Pressure was, relatively to the general state; in defect over the greater part of 
the Peninsula and in Burma, Assam, Bengal, Behar, and the northern half 
of the North-Western Provinces. The deficiency was not large in amount 
in the Peninsula or Burma, but was excessive in Behar- and Central Bengal 
(where it averaged '04 inch). 



(2) Pressure was relatively in excess in North’-Western India including the Punjab, 
Smd and Rajputana, but the anomalies were small, except in the Punjab, for 
which they averaged ‘03 inch. 

The following were the conclusions respecting the probable character of the south- 
west monsoon of 1889 based on these data 

{ist.) The weather conditions in May over the land area of India, and the character 
of the cold weather snowfall, were both favourable to the probable occur- 
rence of an early and strong monsoon. 

(snd.) Conditions were unusually favourable for heavier rain than usual over the 
whole of North-Eastern India, including Burma, Assam, Bengal, Behar, 
and the greater part of the North-Western Provinces. It was difficult to 
estimate the effect of the local pressure conditions in Behar, as they 
were much less plainly marked during the second half of the month than 
during the first half, and were hence, to some extent, temporary in char- 
acter. The tendency of a persistent low pressure area in Behar during 
the monsoon is to give increased rainfall over that area and the districts 
to the east, south and south-west, that is, over Behar, the greater part of 
Bengal, Chutia Nagpur, and the Central Provinces, and to diminish the 
rainfall to the west in the North-Western Provinces. Hence there was 
a strong probability that Behar, Bengal, and the Central Provinces would 
receive normal to abundant rain, and Burma and the North-Western 
Provinces normal rainfall. 

{3rd.) The conditions in the Peninsula were on the whole favourable, and hence it 
was probable that the Bombay monsoon current would be at least of 
normal strength and give normal rainfall over the Peninsula generally, 

{^^h.) The conditions in Upper India, and more especially the Punjab, were more or 
less unfavourable. The rainfall of the Punjab depends to a somewhat 
larger extent on the strength of the Bombay current than on that of the 
Bay of Bengal. The rainfall in the Punjab and Rajputana would, it 
was stated, hence be probably less than the normal, and the deficiency 
depended largely on the effect of the Behar low pressure area in diminish- 
ing the effect of the Bay of Bengal current in Upper India. If that were 
a temporary and not a permanent feature of the monsoon, the defici- 
ency would probably not be marked. On the other hand, if it were 
permanent, and also deflected the Bombay monsoon current more directly 
across the Peninsula than usual, the deficiency would probably be large 
and be relatively greatest in the central and western districts of the 
Province. 

(5M.) So far as could be judged from the observations, it was, on the whole, prob. 
able that Ganjam and the Northern Circars would receive at least 
normal rainfall. 

33. The following table, extracted from the Weekly Rainfall Report of the second 
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week of October 1889, affords a basis of comparison between the forecast and the actual 
rainfall results of the south-west monsoon of 1889 : — 


Province. 


Burma 



Bengal and Assam 


North-Western Prov- 
inces AND OUDH. 


Punjab 


Bombay and Mala- 
bar Coast Districts 
(Madras), 


Central Provinces AND 
Berar, 


Bombay (North) . 


RajputaNa and Cen- 
tral India. 


Madras 




Rainfall Data and comparison with the 

NORMAL FOR THE PERIOD, MaY I3TH TO OCTOBER 
14TH, i88g. 

Division, 

Average 
Actual Rain- 
fall of period. 

Average Nor- 
mal Rainfall, 
13th to 
October 

14th, 

Excess or De- 
fect of rainfall 
of period ex- 
pressed as a 
percentage. 


Inches. 

Inches. 

Per cent. 

Tenasserim . 

i 83'8S 

175-83 

+ 5 

Lower Burma « • . , - , • » 

84-85 

91*02 

~ 7 

Central Burma 

s 8'94 

72-74 

~ 19 

Upper Burma 

39*33 

? 

? 

Arakan . • • • , , . , . 

167-85 

178*00 

~ 6 

Eastern Bengal ....... 

66’68 

79*04 

— 16 

Assam (Surma) 

115-67 

93-65 

+ 24 

Do. (Brahmaputra) 

78*98 

67-47 

+ 17 

Deltaic Bengal ........ 

44-04 

50-60 

— 13 

Central Bengal , . , , .... 

48-60 

50-32 

— 3 

North Bengal 

98-43 

92-83 

’+' 6 

Orissa 

45*91 

48-96 

— 6 

Chutia Nagpur 

44*03 

46-95 

— 6 

Behar (South) 

40*72 

39-89 

+ 2 

Do. (North) , 1 

52-85 

45-80 

+ 15 

North-Western Provinces (East) .... 

43-72 

33*91 

+ 29 

Oudh (South) • . . , 

40-43 

34-20 

+ iS 

Do. (North) . 

42*21 

36-81 

+ 15 

North-Western Provinces (Central) .... 

27-02 

28-94 

7 

North-Western Provinces (West) , * , , 

21-74 

25-98 

— 16 

North-Western Provinces (Submontane) 

48-54 

39-87 

+ 22 

Punjab (South) . ' 

11*62 

12*56 

7 

Do. (Central) . . . . , . , 

16-75 

21*57 

— 22 

Do. (Submontane) 

20*54 

24*92 

— 18 

Do. (Hill Districts) 

59*29 

77*94 

— 24 

Do. (North-West) . 

16*07 

1876 

— 14 

Do. (West) 

6-72 

6*6o 

+ 

Malabar 

110-38 

102-14 

+ 

Madras (South Central) . . , . 

36-10 

18-91 

+ 01 

Coorg ..... . ... 

100*86 

97-80 

+ 3 

Mysore * , . , . ... 

27-65 

22*84 

+ 21 

Konkan 

^ 25-95 

96*04 

+ 31 

Bombay Deccan ....... 

31-90 

29*11 

+ 10 

Hyderabad (North) 

... 

... 

... 

Khandesh 

21*68 

24-52 

— 12 

Berar ..... , ... 

34‘22 

32-73 

+ 5 

Central Provinces (West) , . .... 

35’44 

39*25 

— 10 

Ditto (Central) , . . . . 

50*79 

48*96 

+ 4 

Ditto (East) , ' 

55*89 

48-44 

+ IS 

Guzerat , . . , , . . . . 

35*58 

38-82 

— 8 

Kathiawar ........ 

27-69 

26-61 

+ 4 

Sind • . . . . . . . . 

1*55 

4*39 

-65 

Central India (East) 

38-33 

35*33 ■ 

+ 10 

Rajputana (East), Central India (West) . . . 

28-63 

25*71 

+ n 

Rajputana (West) ....... 

873 

13*04 

— 33 

East Coast (North) , ' 

37*97 

28*16 

+ 35 

Do. (North) (a) 

38-75 

37*43 

-h 4 

Hyderabad (South) . ....... 

25-04 

22*34 

+ 12 

Madras (Central) ....... 

24-67 

19*47 

+ 27 

East Coast (Central) ' . 

20-69 

20*90 

«« I 

Ditto (South) 

22*93 

i8'i6 

+ 26 

Madras (South) , 

I007 

ir6o 

13 
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34- The following gives a summary of the preceding statement : — 


Province. 

Actual 

Rainfall. 

Average 

Rainfall. 

Percentage 

VariaHon. 


123*87 

129*40 

—4 


87* ii 

80-05 

+ 9 


S9‘25 

6o-68 

—2 


46-79 

42-85 

-^9 


37*28 

33-29 

+ 12 


21-83 

27*06 

—20 


1 8*68 

19-38 

—4 


38*33 

3S'33 

+ 8 


44*09 

42'3S 

+ 4 


26-16 

22-58 

+ 16 

Bombay, Deccan, and Hyderabad 

31-90 

29*11 

+ 10 

Bombay Coast Districts 

ii8’I7 

S9’09 

• + 19 


A comparison of these statements with the forecast shows a very fair agreement. In 
fact, the forecast was fully verified, except in the case of the following districts, vh.^ Burma, 
Bengal, and the North-Western Provinces. In the former two the rainfall was normal or 
very slightly in defect, and in the latter it was considerably in excess. 


Storm Warnings. 


35. Bay of Bengal Storm Signal Service . — This is carried on by the. Meteorological 
Reporter to the Government of Bengal, who warns the following ports according to the 
methods fully detailed in pages 22 to 26 of the Administration Report of the year 
1888-89 : — 


(a) Burma Ports — 

Moulmein. 

Rangoon. 

Bassein. 

Akyab. 

(b) Bengal Ports — ' 

Calcutta and River Hooghly. 
Chittagong. 

Orissa Ports, including Pooree, 
False Point, Chandbally, and 
Balasore. 


(<r) Madras Ports — 
Bimlipatam. 
Gopalpur* 
Vizagapatam* 
Coconada. 
Masulipatam, 
Madras* 
Negapatam, 
Tuticorin. 


The only change that was made in the system of signals was the addition of a signal, 
which is designated the cautionary signal and is used to give warning to shipping when 
passing out of the river of the existence of doubtful or squally weather (such as usually 
precedes and initiates cyclonic storms), and is hence confined to the approaches to the 
port of Calcutta and the port. The official notice of its introduction was published, in 
the Calcutta Gazette of the agth June i88g. 


36. The following remarks, respecting certain features in the working of the storm- 
warning service, are taken from Mr. Little’s. Administration Report 

“ In past years the condition of the lines connecting Diamond Island and False Point with the mainland has 
been the subject .of comment. During the year 1889-90 there was no serious stoppage at either station, but the 
weather was never very stormy during the monsoon season, so that they were not put to the same test as in other 
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^ears. The telephone line between Hookeytollah and the False Point light-house has been thoroughly overhauled 
and the telephone replaced by Morse instruments, which will soon be in use. Though the Telegraph authorities 
think it unlikely that the line will, even now, be able to stand the strain of very stormy weather, there is no doubt 
but that it will now be much more reliable. 

^‘Withayiewto obtain daily meteorological observations from the pilot.brigs cruising at the Sandheads, 
r. Pedler, with the assistance of Mr. S, R. Elson, devised and issued a special code in 1889 (a brief account of 
which was given in last yearns Administration Report), by means of which the meteorological observations taken in 
the pilot-brigs can be reported by a single hoist of four flags displayed on passing Saugor Island Light-house and 
t ence telegraphed to the Meteorological Office. These telegrams have been received with fair regularity during the 
past year. The observations seem to have been taken from different instruments and probably by different persons 
from time to time, so that the pressures reported were not very reliable, especially as there has sometimes been 
difficulty in ascertaining to what day the observations belonged. A list given below shows the number of telegrams 
received each month since the system was started. 


June 1889 

August „ 

September „ 
October „ 


I 

November 1889 


17 

December „ 

• • 13 

9 

January 1890 

. . 10 

17 

February „ 

15 

1 

March „ 

13 


“ The following tables give a brief summary of the various cyclonic storms in the Bay- of Bengal during the 
last year, and the action taken by this office to warn the coasts affected by them : — 


Table giving a brief Statement of the Storms which affected the Bay of Bengal coasts during the 

year i88g-go* 


No. of 
Storm. 

■ Period of Depression or 
Storm. 

Character of Storm. 

Coast affected. 

I 

May, 2ist and 22nd 

Feeble depression ofl: the Pegu coast. 

Crossed the Orissa coast. 

2 

June, gth to iith . , 

Small depression off the Ganjam 
coast. 

Crossed the North Orissa coast on the nth. ' 

3 

June, 17th . 

FeebIe!depresslon in the north-east of 
the Bay. 


4 

June, 24th to 27th , 

Feeble cyclonic storm off the Orissa 
coast. 

Crossed North Orissa coast at about 8 p.m on 
26th. 

5 

6 

July, I2th to 20 th . 

August, 5th and 6th 

Small cyclonic storm off the Orissa 
coast. 

Small depression over the head of the 
Bay. 

Crossed the coast between Balasore and 
Saugor Island on the morning of the 20th, 

Orissa coast. 

7 

August, 15th to 17th 

Small depression over the head of the 
Bay, 

Crossed through the Sunderbuns. 

8 

August, 25th and 26th . 

Feeble depression off the Orissa coast 

Crossed the Orissa coast. 

9 

September, i6th to 19th . 

Cyclonic storm fgrmed in the centre 
of the Bay. 

Ganjam coast. 

10 

September, 25th to 27th . 

Feeble diffused depression in the 
north-east of .the Bay. 


II 

October, 4th to nth 

Shallow depression off Circars coast . 

Crossed the Circars coast. 

12 

October, 13th to i6th 

Feeble depression off Coromandel 
coast. 

Crossed the Madras coast. 

13 

October, 21st to. 27th 

Shallow depression, formed off the 
Orissa coast, and moved slowly in 
a northerly direction. 

Grossed the coast east of Saugor Island, passing- 
• through , the Sunderbuns on .the 27th. ° 

14 

November, 2nd and 3rd . 

Small depression in the Gulf of 
Martaban. 

Crossed :the Lower. Burma coasts 



Table giving a brief Statement of the Storms which affected the Bay of Bengal coasts during the 

year — continued. 


No. of 
Storm. 

Period of Depression or 
Storm. 

, Character of Storm. 

Coast affected. 

15 

November, 13th to 20th . 

Cyclonic storm formed in the Mid 
Bay. 

.The centre passed inland near Gopalpore on 
; the morning of the 20th. 'The storm gave 
heavy gales on the Circars and South Orissa 
coasts. 

16 

December, i6tb to i8th . 1 

Small depression in the south-west of 
the Bay. 

Crossed the Madras coast to the south of Nega- 
i patam on the morning of the 18th. 

17 

December, 23rd to 26th . 

Small depression in the south of the 
Bay. 

; Moved in a north-westerly direction, and cross- 
ed the coast as a feeble depression near 
Nellore. 


Table showing the act ion taken by the Calcutta Meteorological Office in warning the Coasts affected 

by the storms enumerated in the above table^ 


No. of 

Hoisting of Storm Signals. 

Warning of Ports by 

CAUTIONARY TELEGRAMS. 

Storm, 

• Ports ordered to hoist 
sig’nals. 

When hoisted. 

When lowered. 

Ports warned by cautionary 
telegram. 

Time and date of despatch 
of cautionary telegrams. 





Madras and Rangoon 

11-15 A.M. of 2ist May. 

J 



1 

Madras .... 

Moulraein, Rangoon, Bas- 
sein, and Tavoy. 

n-15 A.M. of 22nd May J u 
A.M. of 23rd May, 

9-25 A.M. and 10 P.M, of 22nd 
and n A.M. of 23rd May. 

/ 

Sauffor Island . 

9th June 10-50 hours . 

loth June 19 hours . 




Mud Point 

Ditto 10-40 „ 

Ditto 18-55 „ . 

Madras and Rangoon • 

10-50 A.M, of 8th June. 

2/ 

\ 

Diamond Harbour 

Budge-Budge . 

Ditto 10-50 ,, 

Ditto 10-25 w 

Ditto 19 . 

Ditto 18-20 „ , 

Gopalpore, Calingapatam, 
Bimlmatam,Vizagapatam, 
and Coconada. 

lo-io A.M. of 9th June. 

\ 

3 

Calcutta, Pooree, False 
Point, Chandbally, 
and Balasore. 

Ordered to hoist at 10 
hours of 9th June. 

Ordered to lower at i8 
hours of loth June. 

Madras .... 

Chittagong . . 

10-12 A.M, of 9th June. 

lo-io of i6th June. 


' Saugor Island . 

2Cth June u-i hours , 

27th June 10-47 hours. 



J 

Mud Point . . 

Diamond Harbour , 

Ditto 10-45 „ . 

Ditto 10-40 „ . 

Ditto 10-45 ft • 

Ditto 10-46 „ . 

Gopalpor^ Pooree. False 
Point, Chandbally, and 
Balasore. 

9-40 A,M. of 2Sth June. 

4 \ 

Budge-Budge , , 

Ditto 10-12 „ , 

Ditto 10-17 ,, « 

Gopalpore and Calingapa- 
tam. 

10-23 A.M, of 26th June. 


Calcutta, Pooree> False 
Point, Chandbally, 

V and Balasore. 

Ordered to hoist at 
10-30 hours of 26th 
June. 

Ordered to lower at 10 
hours of 27th June. 

Madras • , , 

ii-io A.M. of 26th June. 


f Saugor Island • 

Mud Point . , 

15th July 10-50 hours . 

Ditto 10-40 „ 

2 1 st July 6-10 hours . 

Ditto 6-14 „ . 

Pooree, False Point, and 
Gopalpore, 

Madras .... 

9-Soofi2th; 10-35 of 14th; 
21-5 of 15th ; 10-32 of 18th ; 

10- 37 of 19th, and 11-6 of 

1 2oth July. 

; 10-50 of 12th ; 10-25 of 13th ; 

1 1- 18 of 14th; 10-35 of 15th; 
10-20 of l6th : 10-37 of 18th ; 
10-55 of 19th, and 11-12 of 
20th July. 

s{ 

Diamond Harbour . 

Budge-Budge . 

Ditto 10-30 „ 

Ditto 9-58 „ 

Ditto 6-15 „ 

Ditto 6 if • 

Calingapatam, Bimlipa- 
tam, Coconada, Vizaga- 
patam, and Masulipa- 
tam. 

10-45 of 14th ; lo-is of isth ; 

10- 18 of 16th; 10-32 of 

1 8th 1 10-37 of 19th, and 

1 1- 6 of 20th July. 


Calcutta, Pooree, False 
Point, Chandbally, 
and Balasore. 

Ordered to hoist at 10 
hdurs of 13th July, 

Ordered to lower at 5- 
5 30 hours’ of 21st July 
fexcept Pooree, which 
was ordered to lo^er 
at 15-25 of 2oth July). 





Table showing the action taken by the Calcutta Meteorological Office in warning the Coasts affected 
by the storms enumerated in the above table — continued. 


No, 0 

Hoisting of Storm Signals. 
f 

Warning of Ports by 

CAUTIONARY TELEGRAMS. 

Storir 

Ports ordered to hoist 
signals. 

When hoisted. 

When lowered. 

Ports warned by cautionary 
telegram. 

Time and date of despatch of 
cautionary telegrams. 


t Saugor Island , 

17th September 17 
hours. 

19th September 5-5 
hours. 

Gopalpore, Calingapatam, 
Bimlipatam, Vizagapa- 
tam, Madras, and Coco- 

j 6 hours of 17th; 10-24 and 
15-48 of iSthj 4-20 of igth 
September. 


Mud Point 

17 th September 17 
hours. 

19th September 5-5 
hours. 

nada. 


9' 

Diamond Harbour 

17th September 16-45 
hours. 

19th September 5-15 
hours. 




Budge-Budge . 

17th September 16-7 
hours. 

igth September 4-45 
hours. 




Calcutta, Pooree, False 
Point, Chandbally, 
s and Balasore. 

Ordered to hoist at 
15-30 hours of 17th 
September. 

Ordered to lower at 4 
hours of 19th Sep- 
tember. 



ii 

Pooree, False Point, 
Chandbally and Bala- 
sore. 

Ordered to hoist at* 
10-25 of 7th October. 

Ordered to lower at 
10-43 of Sth October. 

Gopalpore and Madras . 

10-37 of 7tb and 10-50 of Sth 
October. 

12 




Coconada, Masulipatam, 
and Madras. 

16 hours of isth and ic-30 of 
16th October, 


^ Saugor Island , , I 

26th October 10 hours 

27th October 10-5 
hours. 




Mud Point 

Ditto 10 „ 

27th October 1 0 hours. 



.31 

Diamond Harbour , 

Ditto 9-53 „ 

27 th October 10-5 

hours. 




Budge-Budge . , 

Ditto 9-7 » 

27 th October ic-30 
hours. 



\ 

^ Calcutta , 

Ordered to hoist at 
8-50 of 26th October. 

Ordered to lower at 
9-20 of 27th October. 
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Bassein, Rangoon, Moul- 
mein, and Tavoy. 

8-35 !of 2nd and 8-20 of 3rd 
November. 

/ 

Saugor Island . 

19th November 11-5 
hours. 

20th November 15-45 
hours. 

Madras, Gopalpore, Bimli- 
patam, Coconada, Vizaga- 
patam, Masulipatam, 

Negapatam, Akyab, and 
Rangoon. 

10-20 of 13th 5 lo-io of 14th; 
10-15 of 15th; 10-40 of i6th; 
10-25 of 17th; lo-ioof i8th 
(except Gopalpore, Akyab, 
and Rangoon) ; n -40 and 
18-40 of 19th; 10-40 of 20th 
November, 


Mud Point 

19th November 11-30 
hours. 

20th November 15-55 
hours. 
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Diamond Harbour , 

19th November u-12 
hours. 

20th November 15-45 
hours. 




Budge-Budge , 

19th November ii 
hours. 

20th November 15-27 
hours. 

Pooree, False Point, Chand- 
bally, and Balasore. 

10-35 of 14th; 10-15 of 15th; 
10-40 of 16th; 10-25 of 17th; 
18-40 of 19th; 10-50 of 20th 
November. 


Calcutta, Pooree, False 
Point, Chandbally, 
and Balasore. 

Ordered to hoist at 
10- 10 of 19th Novem- 
ber. 

Ordered to lower at 
15*30 of 20th Novem- 
ber. 

Chittagong . . . 

10-26 and 18-40 of 19th ; 10-40 
of 20th November, 

i6 




Negapatam, Tuticorin, and 
Madras. 

10-20 and 17-30 of 17th j 10-20 
of iSth; u hours of 19th 
December. 

17 




Madras, Vizagapatam, 

Coconada, Masulipatam, 
Paumben, ^ Negapatam, 
and Tuticorin. 

(Madras 10-2 of 22nd); 10-57 
of 23 rd,* 9-S0 and 15-25 of 
24th ; 10 30 of 25th, and 10-20 
of 26th December, 


37* The data show that early and full warning was given in every case. So far as I 
■ can judge from my own experience, and ascertain from Port Officers and others interested 
in the proper performance of these storm-warning duties, the work was most satisfactorily 
p erformed by Messrs. Pedler and Little during the last year. ^ 
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38. Bombay Storm Signal Service . — The circumstances under which the working of 
this portion of the storm signal work was transferred from Bombay to Simla were fully 
stated in last year’s Administration Report, and it is unnecessary to recapitulate them. 
It was also stated that the system in force, wtien it was taken over, was defective and 
unsatisfactory, and that I had submitted proposals for the adoption of a system of signals 
suggested by Sir Henry Morland, Port Officer of Bombay, as most suitable for the condi- 
tions and requirements of the West Coast. The proposals were fully considered by the 
Port and Commercial authorities in Bombay, and were finally approved by the Govern- 
ment of Bombay, and introduced on and from the 15th of September. The following 
gives a statement of the arrangements approved by the Local Government and published 
in the Bombay Government Gazette : — 


“ (i^ The ports -warned by this system are as follows : — 


1. Karachi, 

2. Porbandar, 

3. Veraval, 


4. Bhavnagar, 

5. Damaun, 

6. Bombay. 


7. AHbag. 

8. Ratnagiri. 

9. Vengorla, 


13, Kumta. 


10, Goa, 

11, Marmagao, 

12, Karwar. 


(2) The warning officer is the Meteorological Keporter to the Government of India (or Weather India), Simla, 
and the officers to whom the warning telegrams are addressed and who arrange for hoisting the storm signals as 
directed by Weather India, are as follows : — 


Port. 


Officer to whom warning telegrams will be sent. 


Karachi . 
Porbandar 
Veraval . 
Bhavnagar 
Damaun . 
Bombay , 
Alibag , 
Ratnagiri 
Vengorla 
Goa 

Marmagao 
, Karwar ♦ 
Kumta , 


, Port Officer, 

, Vahiwatdar. 

. Ditto 

, State Engineer," 

, Governor of Daman. 

. Port Officer. 

. pfuzur Deputy Collector. 

, Sar^karkun in charge of Custom-house. 

, ^ Ditto ditto. 

, Director, Meteorological Observatory, New Goa. 
, Agent, W. I. P. Railway, 

. Port Officer. 

. Custom Manager. 


(3) In order to enable the India Meteorological Reporter to carry out the work of warning the Bombay Coast 
ports with the utmost expedition, he is permitted to communicate with the Port Officers or other authorities at the 
following stations by precedence urgent messages (classed as XXS) 


Karachi. 

Bhavnagar^ 

Damaun, 


Bombay. 

AHbag. 

Ratnagiri 


Vengorla. Karwar. 

Goa Kumta. 

Marmagao. 


Hence all messages from Simla to the selected officers at the abovenamed ports, directing signals to be hoisted, 
will be forwarded* by telegrams having precedence ovej: all ordinary urgent messages. 

(4) The objects of the system, of signals are twofold : 

(/.y/) to warn the shipping at the ports on the West Coast of India, and more especially at Bombay and 
Karachi, of the probable existence of cyclonic storms in the Arabian Sea which they are likely to 
encounter if they leave the port for the Rfed Sea, &c. ; 

(2nd) to warn the Port authorities and shipping of the probable or certain approach of a cyclonic storm 
to the port in question, in order that any precautions necessary may be taken. 

These objects are, it should be clearly understood, difeent. The first, for example, might necessitate the 
hoisting of a signal at Bombay in fine weather, and when there was no reasonable probability of early bad weather 
at that port, whilst the hoisting of the second set of signals would necessarily imply probable early bad weather at 
that port. 

Signals intimating the existence of cyclonic storms in the Arabian Sea at a considerable distance from the 
coast are intended mainly for the information of the Captains of vessels about to leave the important ports of 
Bombay and Karachi. The import of such a signal is, ' There is a cyclonic storm in the Arabian Sea which you 

D 
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may encounter if you proceed to sea,. Learn as much as you can of its character and track from the Daily Weather 
Report issued at Bombay and storm telegrams posted at the Port Office before you proceed to sea.’ Such a signal 
is hence not intended to delay vessels, but to give Captains a warning of the existence of a distant cyclonic stonily 
and place at their disposal information which may enable them to avoid it if they go to sea. 

The second set of signals (warning ports of the approach of cyclonic storms) are -intended partly for the pro- 
tection of the ports and partly to prevent small steamers and vessels putting out to sea when they are likely to 
encounter stormy weather which may overwhelm them, although a large and well-appointed steamer might pass 
through it without injury. 

(5) The system of warning will be carried out by signals hoisted in a prominent position in each port supple- 
mented by telegrams, giving so far as is possible the position, character, line of march, &c., of the storm, which 
will be posted up in some prominent position in the Port or other Offices for general information. These telegrams 
will be sent at intervals, usually of 8 or 12 hours and never exceeding 24 hours, during the progress of the storm, 
and will give as far as possible all important changes in the character of the storm or other important feature in its 
progress during the interval since the last telegram, 

(6) It should also be distinctly understood that the signals' will only be hoisted before and during cyclonic 
storms and will not be employed to indicate the prevalence of strong westerly winds, approaching in force to a 
gale, which occur occasionally during heavy bursts of the monsoon, and are partly, if not entirely, dependent upon 
conditions in the interior of India* 

(7) The signals employed by day will be made by means of two canvas shapes, a cone and a drum. 

The cone is 3 feet high and 3 feet wide at base and appears as a triangle when hoisted. The drum is 3 feet 
high and 3 feet in diameter and appears as a square when hoisted. 

The night signals will be made by lanterns showing a red light. The lanterns should be at least 3 feet apart. 

The following is the system of storm signals employed to warn Bombay and the West Coast ports of India 

Signal No. i, or warning signal, consists of a canvas shape representing a drum, and when hoisted signifies 
that a storm is in existence in the Arabian Sea which may either approach the port or which may shortly cross one 
of the usual tracks of vessels leaving the port. 

There is no night signal corresponding to this day signal. 

Signal No. 2, a black cone apex down by day, and three red lights apex down by night. 

The signal signifies that a cyclonic storm is likely to affect the port, and give it strong winds at first from 
southwards. The shift of wind will depend on the track of the storm (/.<?., whether from east or west, &c.). 

Signal No. 3, a black cone apex up by day, and three red lights apex up by night. 

This signal signifies that a cyclonic storm is likely to affect the port, and give it strong winds at first from 
northwards. The shift of wind will depend upon the track of the storm (z>., whether from east or west, &c.)* 

Signal.No. 4, a biack drum over a black cone by day and four red lights in the form of a square by night. 

This signal signifies that a heavy cyclone is approaching the port, and that the centre will probably pass over 

or very near to the port ; and hence that the shift of wind is likely to be rapid and the strength of the wind to be 
very great. 

(8 ) The signals will be hoisted at each port by the officer appointed on receipt of instructions from the Simla 
Meteorological Office, They will be kept flying until dusk and then be lowered and hoisted again next morning. 
The signal at a port may be changed (as, for example, from No. 2 to No. 3) during a storm when the indications 
become more definite and show that the storm is approaching the port. All such changes will be made under 
instructions from the Simla Meteorological Office ; and the signals will be finally lowered on receipt of instruc. 
tions from the Simla Office when the storm has broken up or is no longer likely to give bad weather at that port. 

If the second, third, or fourth day signal is hoisted at any port, it will be replaced at night by the corre- 
sponding night signal, so that as soon as the day signal is lowered the corresponding night signal will be hoisted 
and remain in position until daybreak when the day signal will be again hoisted. 

Meaning of Signals . has been partly stated above. The ports on the West Coast are liable to two 
classes of storms, viz , : — 

{a) Storms which form in the Arabian Sea itself; 

if) Storms which form in the Bay of Bengal, advance across India and pass out into the Arabian Sea. 

In the first case the observations sometimes give indications of storms in the Arabian Sea which march west- 
wards. If these are likely to approach the steamer tracks between India and the . Red Sea, telegrams will be sent 
to Aden for the information of steamers, and the first signal be hoisted at the larger ports, Bombay, Karachi 
&c. Again, the second class of storms rarely give strong winds to the ports south of Surat. These are all to a 
large extent protected by the West Ghits, When they cross the West GhUs and pass out to sea, if conditions 
are favourable, they may increase in intensity and become fierce and dangerous storms. They also occasionally 
recurve in the Arabian Sea and approach the coasts of Gujarat, Sind or Bilnchistan. In such cases the first 
signal only will usually be hoisted at ports on the coast, such as Earwar, whilst at the ports pn the Sind, Cutch 
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and Kathiawar Coasts the warning signal will be first hoisted and afterwards one or other of the danger signals 
may be hoisted during the latter existence of such a storm. ' o o 

Hence the hoisting of the first signal is intended as a sign that there is a cyclonic storm in existence in the 
centre or north of the Arabian Sea, which is likely to be encountered by steamers leaving the ports of Karachi or 
Bombay, or that a cyclonic storm is passing across the West Ghfits out into the Arabian Sea, which although not 
hkely to give strong winds (or a gale) to the ports at which the signal is hoisted, may give a gale at ’a distance of 
50 or 100 miles from the coast. The knowledge of its existence will hence be chiefly useful to Captains of 
steamers. Its meaning is : ‘If you leave port you may run into bad weather. If you wish for more precise in 
formation before you leave port, go to the Port Office and see what the weather telegrams posted there say.' 

second signal a storm which is likely to give a gale is approaching the port. Its import 
IS : ‘ Take the precautions necessary for riding out the gale as soon as you think it advisable.’ The nrecaution^ 
are usually stated in the rules of the port.” ^ 


39. In consequence of the change of system in the middle of the year, the storm 
signals were hoisted during the period ist of April to 15th of September in accordance 
with the old arrangements, and from the i6th of September to the 31st of March in 
accordance with the regulations of the new system. 

40. The following gives a statement of the storms which affected the West Coast 
during the year 1888-89 = — 


Period of Depression or 
Storm, 


Character and Track of Storm, 


Coast affected. 


I 7th May , 


2 14th May 


3 17th to 19th May , 


4 29th May to 9th June 


Shallow depression over Kathiawar Coast of Kathiawar, 
and adjacent portion of Arabian Sea. 

It was of little importance as it filled 
up in next 24 hours. 


5 14th to ; 6th June . 


6 23rd to 27th June . 


7 8th and 9th August 


Gave very stormy weather over the east and 
north of the Arabian Sea, and affected the west 
coast of India from Mangalore to Kathiawar, 
Winds were probably most violent from Kar- 
war to Porbandar or Dwarka, 


Sind and KatWawar to which it ,rave 
Siiidon the 13th and very strong winds. The velocity of the wind 

It fined * niiimtcs in a duatstorm af Karachi 

It filled up on the isth. on the evening of the 14th was upw.irds of 60 

n , . , per hour, 

bhallow hot weather depression in Coast of Sind to which it gave strong winds, 
Sind, which intensified slightly on ^ , wmas, 

the 18th and filled up on the after- 
noon of the. iQth. 

advancing Gave very stormy weather over the east and 
T. -Via abar or Koncan north of the Arabian Sea, and affected the west 
Coast. It apparently first advanced coast of India from Mangalore to Kathiawar, 
nnt depression Winds were probably most violent from Kar- 

until it reached the latitude of Bom- war to Porbandar or Dwarka. 
bay where it rapidly intensified, 
recurved and advanced in a north- 
west, and then in a west direction 
across the Arabian Sea to the Ara- 
bian Coast, probably near the Kuria 
Muria Islands. 

Deep hot weather depression in Upper Gave very strong winds to the coast of Sind. 
Sind, where the barometer was two- 
tenths of an inch below the normal. 

It formed rapidly on the afternoon 
and night of 13th and filled up on 
the I 6th. 

“o Ih' S”SVstad'c»"., ‘l» "«<• Si.d. 

crossed the coast during the day 
and advanced northwards into Belu- 
chistan and Upper Sind on the 9th, 

' and apparently filled up in Biluchis- 
tan on the loth. It was chiefly 

remarkable for the heavy burst of ^ 

rain in that area, which caused 
serious floods and breached the rail- 
ways. 
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No. of 
Storm. 

Period of Depression or 
Storm, 

Character and Track of Storm. 

Coast affected. 

8 

13th to i8th September 

Apparently formed near the Laccadives, 
advanced northwards and lay off the 
Koncan Coast on tbe 15th, and the 
Coast between Ratnagiri and Surat 
during the next three days and fhen 
slowly filled up. It gave very heavy 
to furious squalls and very disturbed 
weather in this part of the Arabian 
Sea. 

None. 

9 

3tb to 8th October 

Shallow depression formed off the 
Malabar Coast near Karwar on the 
evening of the 4th. It advanced on 
the 5th and 6th very slowly north- 
wards, and on the 7th was between 
the Bombay Coast and Kathiawar. 
It was very shallow throughout and 
filled up during the next 24 hours. 

Gave strong winds and squally weather to the 
coast from Karwar to Bombay. 

10 

13th to 22nd October . 

This storm formed in the south of the 
Bay of Bengal, crossed the Coro- 
mandel Coast on the ni^ht of the 
15th, and marched across the Penin- 
sula to Bel gaum, where it was nearly 
stationary for 24 '’hours, during 
which it recurved northwards. It then 
advanced in a north-east direction 
into the Central Provinces where it 
filled up. 

Coast between Mangalore and Karwar, to which 
it gave strongish winds on the 17th, when the 
depression was stationary near Belgaum. 

n 

17th to 20th November . 

Cyclonic storm which formed in the 
south of the Bay and advanced in a 
general northerly direction to the 
coast of Ganjam. 

Did not affect the West Coast of India. 

X2 

17th to 19th December . 

Cyclone which formed in the Bay of 
Bengal to the north-east of Ceylon. 
The centre crossed the coast near 
Negapatam on the 18th. The de- 
pression filled up in Southern India. 

Affected the Malabar Coast very slightly giving 
it moderate winds and heavy rain. 


24th to 29th December 

Cyclonic storm which formed to the 
west of the Andamans and advanced 
to ^ the North Coromandel Coast, 
which it crossed on the evening of 
the 20th. It filled up in the South 
Deccan and gave rise to a shallow 
depression in the Arabian Sea off 
the coast of Konkan. 

West Coast from Ratnagiri to Trivandrum, to 
which it gave squally weather. 

14 

loth February 1890 • 

Anticyclone in Biluchistan, which gave 
rise to strong north-east winds and 
gales in the north of the Arabian 
Sea, and squally weather in the Per- 
j sian Gulf. 

Coast of Sind. 


41 . The following gives a statement of the action that was taken to warn the west 
coast during the cyclonic storms which affected it : — 


Storm 

No. 

Date. 

Hour of de- 
spatch of cau- 
tionary tel**- 
gratn or of 
telegram 
ordering 
signal to be 
hoisted. 

Ports warned by 

Signal hoisted 
number. 

Time of taking ’ 
down signal. 

Cautionary telegram (c), 

„ signal (5). 

1 

7th May 1889 . 

... 

Damaun, Bhavnagar, and Bombay (c). 



2 ' 

14th „ ,, • 

... 

Karachi (c). 



3 

19th „ p • 

... 

Karachi (c). 



4 

30th „ „ . 

... 

Bombay (c). 
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Storm 

No. 


Hour of de- 
spatch of cau- 
tionary tele- 

Ports warned by 

Signal hoisted 
number. 

Time of taking 
down signal. 

Date. 

gram or of 
telegram 
ordering 
signal to be 
hoisted. 

Cautionary telegram (c), 

„ signal (5). 


3rd June 1889 . 

... 

Bombay, Alibagh, and Ratnagiri and ( 5 ) . 

Drum , , 

Lowered on 8th, ex- 
cept at Ratnagiri 
where on 7th. 


4th June „ 

... 

Vengorla, Goa, Marmagao, and Karwar (s) . 

Drum , , 

Lowered on 7th. 


5 ^^ )) )i • 

... 

Damaun and Bhavnagar ( 5 ) • • . 

Drum 

Lowered on 8th. 


6th ,1 ,j • 

M. 

Karachi (c). 



S 

14th „ „ . 

2-57 P.M. 

Karachi (<?), 



6 

^ 3 ^^ i> jj • 

3-49 n 

Karachi (c). 



7 

8th Aug. „ . 

3-17 

Karachi (c). 



' 8 

i8th Sept. ,, . 

1-30 » 

Bombay, Marmagao, Karwar, and Manga- 
lore (c). 



10 

17th Oct. „ , 

>» 9) )t » 

11-40 A.M. 

)) )9 

Bombay and Alibagh (5) .... 

Vengorla, Goa, Marmagao, and Kumta (s) , 

Signal No. i . 

Signal No. 3 with 
apex upward. 

Lowered on the r9th 
at U-41 A.M. 
Lowered on 19th at 
12-56 P.M. 

i 

M* >> Jl 

i» >} 

Ratnagiri (s) , . • « • . 

Signal No. 3 with 
apex down. 

Lowered on 19th at 
n-41 A.M. 


»> J> 

Jl JJ 

Calicut, Mangalore, Cochin, and Alleppy (c). 



II 

i8th „ „ . 

17th Nov. „ . 

12-56 P.M. 

4-15 I, 

Alibagh and Bombay (5) • , • . 

Mangalore, Calicut, and Cochin (c). 

Signal No, 3 • 

Lowered on 19th at 
11.41 A.M. 

12 

i8th Dec. „ . 

4-12 „ 

Calicut, Cochin, and Alleppy (c). 



13 

27th „ „ . 

3-42 „ 

Bombay, Karwar, Alibagh, Ratnagiri, Ven- 
gorla, Goa, and Marmagao (cj. 




29^h jf )f. • 


Karachi^ Veraval, and Porbandar (<?), 



H 

loth Feb. 1890 . 

3.50 P.M. 

Karachi («:). 




42. A comparison of these two tables appears to establish that ample warning was 
given to the west coast ports affected by the storms of the past year. The only warning 
probably to which objection might be taken was that of Bombay on the 17th and i8th of 
October during the period when a cyclone, which had advanced from the Bay to the foot 
of the West Gh&ts near Belgaum, remained nearly stationary for upwards of 24 hours, and 
then recurved to north-east, instead of passing over the West GhAts into the Arabian 
Sea. It will probably be found advisable either to have a special signal for these storms, 
which can be used so long as it is doubtful whether they will cross the Ghits and give 
squally or stormy weather in the adjacent part of the Arabian Sea, or to warn the ports 
and shipping of the approach of these storms to the West Gh^Lts by the use of cautionary 
telegrams only. The system of signals is, however, as yet only imperfectly understood, and 
it is doubtful whether it would be advisable to make any changes until we have had at 
least two or three years’ experience of their working. 

43. In connection with the working of the west coast storm-warning service, it may 
be noted that advantage was taken of certain office changes in the Simla Secretariat 
Buildings to remove the Meteorological Office to “ Constantia,” near to the Telegraph 
Office, and to make arrangements for Mr. Dallas, who prepares the daily reports. 
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and issues the storm warnings, to live in the lower flat beneath the office. This arrange- 
ment has effected a considerable improvement in tbe working of the storm-warning service 
for the west coast, and enables storm information to be obtained and warnings to be 
issued at any hour of the day or night without delay. 

44. I have received unofficially during the past year the following suggestions for 
improvements in the storm-warning work— 

(«) that it would be desirable to warn the inland port of Naraingunj in Bengal ; 

{b) that it would be advisable to state more definitely the directions of storm 
tracks ; 

that in the River Hooghly, the signals might be lowered, and the movements 
of vessels left to the discretion of the officers in charge after the wind has 
hauled to the southward or westward, according to the path of the centre 
of the storm. 

45. The Meteorological Reporter to the Government of Bengal has been asked to 
communicate with the Local Government on the subject of the first suggestion. The 
last is a very practical and useful suggestion, and has been adopted by the Bengal 
Reporter. With respect to the second, the Meteorological Department endeavours to 
■indicate, as fully as the information it receives enables it to do so, the probable fracks of 
storms. It would probably do more harm than good, if it expressed opinions without 
sufficient evidence. According to the instructions at present in force the warning officers 
state the probable tracks of storms in the warning telegrams, &c., to Port Officers, as 
soon as the information received in each case enables it to be determined with approxi- 
mate certainty. 

Telegraphic Communication with Port Blair. 

46. Suggestions have been made at various times for laying a cable between Burma 
and Port Blair, in order to enable the meteorological observations taken at that station to 
be utilised in connection with the warning of the port of Calcutta and the Bengal Coast. 
These suggestions were frequently based on the assumption that the great majority 
of the cyclones originate near the Andamans, and hence that the observations at Port 
Blair would afford much earlier information of the existence of these cyclones, and thus 
enable the warning signals to be hoisted earlier, and more certain information of the 
character of such storms to be given to the public than is at present possible from the 
information supplied by the coast observatories. 

47. I have, however, shown conclusively in the “ Hand Book of Cyclonic Storms in the 
Bay of Bengal” that storms may form in any part of the Bay, except the extreme south, 
and that by far the largest proportion originate near the Head of the Bay and not near 
the Andamans. On the other hand, it is also pointed out in the same work that the largest 
and naost intense cyclones which have occurred in the Bay have originated in the centre 
of the Bay near the Andamans. They, however, increase in intensity as they advance 
towards the north or west coast of the Bay, and are usually most severe when 
approaching land. It is hence doubtful whether, if Port Blair were telegraphically 
connected with the mainland, its, observations would give much earlier and more certain 
information of storms advancing to the north-west angle of the Bay than the present 
battery of telegraphic reporting stations afford, 
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48- The extension of the storm signal work to the coasts of Burma and Madras 
(more especially the former) has, however, greatly increased the necessity for the exten- 
sion. The Department is now ordered to warn the ports of Bassein, Moulmein, and' 
Rangoon. The great majority of the storms which affect these ports form in the 
Andaman Sea a comparatively small sea area when compared with the Bay of Bengal. 
They hence advance from their birth place to land in a much shorter time usually than 
that taken by storms in the Bay of Bengal. Excepting Tavoy, which is situated in a 
narrow valley and cut off from the direct sea winds by a line of hills, nearly i,ooo feet 
high, all the telegraphic reporting stations for these storms, Bzia., Diamond Island, Bassein, 
Rangoon, and Moulmein, are situated in the northern quadrant. It is, however, well 
known that the indications of storms are strongest to the east and south, and are on the 
whole feeblest to the north of the central depression. Hence the present reporting sta- 
tions for these storms are situated in the most disadvantageous position. It is conse- 
quently possible under present conditions that a storm might form rapidly in the Andaman 
Sea and pass northwards over Rangoon, and in such a manner that the present observatories 
would not give information in time to enable its course and track to be divined, and warn- 
ing to be given to the Burma ports. Telegraphic information from Port Blair would 
give the additional information required to work the Burma storm signal service efficiently, 
and remove the defect which at present renders it possible that the Bengal Reporter 
might, under exceptional circumstances, fail to warn the Burma Coast satisfactorily. 

49. I visited Port Blair last cold weather in order to ascertain by personal inspection 
the value of the observatory for the purpose of storm indication. The Port. Blair observ 
atory Is admirably exposed on highish ground, and the undulating ground to the north 
and east is not high enough to affect the winds. The observer, Mr. Caroll, is a most 
intelligent officer and takes very great interest in the meteorological observations. Ho 
has been many years in Port Blair and informed me that, according to his experience, the 
observations of the barometer, wind, and sky at Port Blair always give very clear and 
marked indications of the commencement of bad weather in the centre of the Bay, I 
subsequently went carefully through the Port Blair observations of previous years to 
ascertain of what value they would have been If they had been telegraphed regularly to 
the Bengal Reporter. So far as I can reasonably judge, they would have rarely given 
earlier information of the commencement of disturbed weather in the Bay than was shown 
by the present battery of stations round the Bay. They would, however, in the majority 
of cases, have given early definite information of whether the storm in process of forma- 
tion was a feeble or powerful one, or of small or large extent. They would also have 
enabled the probable path to be determined with greater certainty than the present ar- 
rangements permitted. Telegraphic communication to Port Blair would hence tend to 
make the work of storm warning more exact and reliable, and enable this Department to 
state, with greater certainty than at present, the probable path and intensity of storms 
approaching the Bengal or Madras Coast. They would also, as already pointed out,, give 
certain and strong indications of the formation of storms in the Andaman Sea, and enable 
the Department to warn the Burma Coast more certainly and efficiently than at present. 

50. Under these circumstances, I considered it advisable to submit without further 
delay definite proposals for the extension of telegraphic communication to Port Blair in 
the hope that with the increasing financial prosperity due to improvement in exchange. 
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and that perhaps the cable might be required for other purposes besides that for which 
I advocated it, the Government of India might be able to consider it favourably. After 
due consideration, the Government of India came to the conclusion that telegraphic 
communication with the Andamans was not urgently required at present for any other 
object than for meteorological purposes, and consequently it would not feel justified in 
sanctioning the large expenditure involved. 

51. As it is possible that circumstances may arise during the next few years which 
may make it desirable to lay down a cable to the Andamans, I think it desirable to take 
the present opportunity to record my opinion, founded on a careful consideration of the 
whole question, that I consider it desirable, if not absolutely necessary, for the warning of 
the Bengal and Madras Coasts, that the cable in question should be laid, but that I 
believe it to be almost essential to the proper and complete protection of the Burma 
Coast. 

Special Daily Weather Telegrams for certain Ports. in Madras and 

Burma. 

52. Some months ago the Port Officer at Madras pointed out that that important 
port and town was very inadequately supplied with meteorological information. The Bay 
of Bengal weather reports and charts sent daily by post from Calcutta were received too 
late to be of any value, and the Simla daily weather telegram was far too brief and 
general to be of value to Madras, and did not give the information required. He sug- 
gested that a daily report, based on a sufficient number of weather telegrams, should be 
prepared and issued daily by the Madras Meteorological Office. In reply I pointed out 
that the total cost of the telegrams, extra clerks, &c., would be considerable, and asked 
whether the Port and other authorities were willing to contribute towards the cost. A 
similar application was sent about the same time by the Collector of Vizagapatam, sug- 
gesting the publication of a weather report at that station for the use of the mercantile 
community. When it is remembered that the Coast of the Circars and the Coromandel 
Coast have no shelter for shipping and are more liable to fiercer and more dangerous 
cyclones than any other part of the coast of India, • and have probably suffered even 
more than the coasts of Bengal and Orissa from storm waves, the desire to have reliable 
information of the current weather in the Bay is natural and reasonable. As the existing 
arrangements did not provide this, I 'visited Madras in December, and consulted with 
the Port Officer, the President of the Chamber of Commerce, and the Madras Meteoro- 
logical Reporter, as to the best practical method of giving the Madras mercantile com- 
munity the information desired. I ascertained that there was no chance of sufficient 
local funds being raised to maintain a daily report and chart, and learnt that what was 
really wished, was a telegram daily as early in the day as possible, giving a brief state- 
ment of the weather in the Bay that morning. I suggested that it would be possible 
to arrange for the Bengal Reporter to send an urgent telegram from Calcutta at a daily 
cost of R2, which would give all the information that the Port Officer and President 
of the Chamber of Commerce stated was desired. The arrangement I suggested was 
that a code should be prepared in such a manner that a single word should give inform- 
ation on five points, pressure, state of the sea, wind strength, wind direction, and 
condition of the weather, and that an urgent message of eight words selected from the 
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code should be sent daily, each word referring to one part of the coast, the whole coast 
from Tavoy to Tuticorin being divided into eight parts. 

53. The following extract from the code itself will show fully the extent of informa- 
tion telegraphed daily • 

“ Each telegram during ordinary weather will consist of eight words, to be sent by urgent message by this 
code about 10-30 a.m. daily. When stormy weather occurs, the code messages will be replaced by detailed mes- 
sages in ordinary language as to the formation and progress of storm. 

The following information dealing with five meteorological conditions will be telegraphed every day : — 

(1) Condition as to barometric pressure arranged in five degrees of change — 

(a) Pressure steady, when the changes are less than 0*02 inch over the area dealt with. 

ih) Pressure rising slowly, z>., when the general increase of pressure is from about 0-02 inch to o’os 
inch. 

(c) Pressure rising rapidly, /.<?., when the general increase of pressure exceeds 0*05 inch. 

(d) Pressure falling slowly (from 0*02 inch to 0*05 inch). 

{e) Pressure falling rapidly (above 0*05 inch). 

(2) The state of the sea will be arranged under four heads — 

(a) Smooth. 

{h) Slight. 

(<;) Rough. 

{d) Very rough. 

(3) The wind velocity will be given under four heads— 

(a) Force light, velocity o to 5 miles an hour. 

(^) Force moderate, velocity 5 to 10 miles an hour. 

((f) Force strong, velocity 10 to 20 miles an hour. 

{d) Force very strong, velocity above 20 miles an hour. 

(4) The nature or direction of the wind will be arranged under the headings calm, variable, and the eight 

compass points (i>., 10 headings in all). 

(5) The nature of the weather will be given under five headings— 

(a) Ordinary weather for the season of the year over the whole Bay. 

(b) Suspicious and unsettled weather which may perhaps develop into stormy weather in that part of 

the Bay included between 88*^ and 98*^E, Long,, and Lat. 10° and I7°N. 

(r) Suspicious and unsettled weather, &c,, in the Bay to the north of Lat. 17° N. 

{d) Suspicious, &c., weather between 80° and 88° E. Long., and between 10° and 17° N. Lat., and 
{e) Suspicious, &c., weather to the south of Lat 10° N. 

Each code word telegraphed would give information as to the five above points, barometer, state of sea, 
wind strength, wind direction, and condition of weather. 

Eight words will be telegraphed always in the same order — 

Word No. I will represent the conditions along the coast line from Tavoy to Diamond Island. 

„ 2 ditto ditto ditto Diamond Island to Akyabj 

„ „ 3 ditto ditto ditto Akyab to Saugor Island; 

„ „ 4 ditto ditto ditto Saugor Island to Gopalpur ; 

„ „ S ditto ditto ditto Gopalpur to Coconada; 

„ „ 6 ditto ditto ditto Coconada to Madras; 

„ „ 7 ditto ditto ditto ‘ Madras to Negapatam ; and 

„ „ 8 ditto ditto ditto for the coast line of Ceylon ; but in this case the 

information given will be for the day previous, as the Ceylon daily telegrams are not received till about 2 P.m., and, therefore, too 
late to be utilised for these telegrams. 

In the event of the information from any one or more of these sections of the coast not being sufficient to 
enable a code word to be telegraphed, then the word “ Wales’^ will be telegraphed in the pjace of the code 
word. 

E' 
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The following is an example of such a Code telegram-^ 

lo Port Officer^ Madras. 

Absurd) Accrue, Abraham, Acolyte, Wales, Addibility, Adhibit, Abroad. 

And this translated would be— ; 

Coast line from — ' 

1. Tavoy to Diamoftd Island . . Barometer falling slowly ; wind S,, force Sea smooth 4 ordinary weather in the 

0—5 miles. Bay. 

2 . Diamond Island to Akyab . , Barometer falling rapidly ; wind N,-W., Sea smooth ; ordinary weather. 

force 0 — 5 miles, 

3. Akyab to Saugor Island . . Barometer steady ; wind N.-E., force 0—5 Sea smooth j ordinary weather. 

miles. • 

4. Saugor Island to Gopalpur . . Barometer falling rapidly ; wind N., force Sea slight ; ordinary weather. 

0—5 miles. 

5. Gopalpur to Coconada . . . Observations incomplete ; no information. 

6. Coconada to Madras , . . Barometer falling rapidly ; wind S.-W., Sea slight ; ordinary weather. 

force 0 — 5 miles. 

7. Madras to Negapatam . . . Barometer falling rapidly j wind Ni*W., Sea slight ; ordinary weather. 

force 0 — 5 miles. 

8. Ceylon for day previous . , Barometer falling slowly; wind N.-E„ Sea smooth ; ordinary weather. 

force 0—5 miles, 

54. As soon as the Government of India on my application sanctioned the cost of 
these telegrams, I gave Mr. Pedler an outline of the code which would be required. He 
worked it out admirably and prepared an excellent code for the purpose. 

55. The first telegram to Madras was sent off on the 4th April 1890, 

56. These telegrams were found to be so useful that the Madras Government asked 
that the ports of Coconada, Negapatam, Cochin, and Mangalore might also be supplied 
with them. The Port authorities at Rangoon, when they learnt that these telegrams were 
to be sent to Madras, at once recognised that they gave information which would be of 
much value to the shipping of the port of Rangoon, and asked the Local Government to 
arrange for a copy of the telegram being daily sent to that port. These additional tele- 
grams were also conditionally sanctioned by the Government of India. Hence this special 
daily telegram giving a rdsumd of the weather in the Bay is sent off daily about 10-15 a.m. 
(Madras time) to the following officers and is utilised for the information of the local 
authorities and the shipping at the ports where they are received — 

Presidency Port Officer, Madras, Port Officer, Cochin. 

Port Officer, Coconada. Port Officer, Mangalore. 

Port Officer, Negapatam. j Port Officer, Rangoon. 

Vice-Chairman to the Port Commissioners, Rangoon. 

Flood Warnings. 

57. A considerable extension of work in this direction has been made during the past 
twelve months. 

58. The question of giving warning of floods -in the Rivers Nerbudda^ Tap'ti, Mahi, 
and Saburmuttee was suggested to the Government of Bombay in 1884 fey Mr. Pearson, 
who was then acting as Meteorological Reporter for Western India. The matter was 
‘referred to Mr. Blanford for consideration, and he rstated that it would fee very desirable, 
and could be easily done in the case of the Nerbudda and Tapti. He suggested that ithe 
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best plan would be to arrange that the observers at the observatories jn the upper and middle 
portions of the catchment area of these two rivers should telegraph to certain officers in the 
districts situated in the lower portion of these river basins the occurrence of heavy rainfall 
(«>., all amounts exceeding 3 inches in 24 hours). The receipt of a number of such reports 
simultaneously from the different observatories would indicate the extent and amount of 
the heavy rainfall, and enable these authorities to judge of the probable intensity of the 
approaching flood due to this burst of rainfall. Such a system of giving information, 
Mr. Blanford considered, would be more expeditious than for either the Bombay or Simla 
office to collect the information and telegraph it to the officers to be warned. Mr. 
Blanford also suggested that the Simla Meteorological Office could give a premonitory 
notice of the advance of any storm across Orissa and the eastern districts of the Central 
Provinces, and of its probable further advance westwards, and of the probable occurrence 
of heavy rainfall likely to occasion floods in the Rivers Nerbudda and Tapti. He also 
pointed out that it was not at present generally possible to give warnings of floods in the 
Mahi and Saburmuttee, as there were no observatories in the upper portions of the basins 
of these rivers. 


59. Mr. Blanford’s suggestions were approved by the Government of Bombay, and 
he was asked to arrange to give warnings to the following officers 


Collector of Ahmedabad. 
„ Surat. 

„ Broach. 


Collector of Kaira, 

,, Panch Mehals. 

„ Khandeish, 


Political Agent, Rewah Kantha. 

„ Mahi Kantha. 

Agent to Governor General, Baroda. 

Consulting Engineer of Railways to Government of Bombay. 
Agent, Bombay, Baroda and Central .India Railway, Bombay. 
„ Great Indian Peninsula Railway, Bombay. 


60. Mr. Blanford accordingly directed the officer preparing the daily report to 
send telegrams to the abovenamed officers of the passage of cyclonic storms westwards 
across the Central Provinces and Central India, and of the probable occurrence of heavy 
cyclonic rainfall in these areas, and of floods in the Rivers Nerbudda or Tapti ; and also 
instructed the observers at the following observatories to telegraph by urgent messages 
the actual occurrence of heavy rainfall all amounts exceeding 3 inches in 24 hours) 
to certain officers : — 


Jubbulpore, Hoshangabad, Pachmarhi, Khandwa, and Chikalda . — To telegraph to the 
Collectors of Khandeish, Surat, Broach ; Agent to the Governor General, Baroda ; Con- 
sulting Engineer for Railways, Bombay ; Agent, Bombay Baroda and Central India Rail- 
way, Bombay ; and Agent, Great Indian Peninsula Ra!ilway, Bombay, 

Amraoti. ^Tq telegraph to the Collectors of Khandeish, Surat and Broach, and Agent 
to the Governor General, Baroda. 

rii . ;No arrangements were, however, made for the observers to report to the Meteoro- 
logical Reporter the performance of their part of the work. 

63, As the performanoe of this idiuty appeared to me to be of considerable importance, 
I enquiredAn September 1888 of the observers ctmoerned what they had done, and ascer- 

E 2 
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tained that the observers at Jubbulpore, Hoshangabad, Amraoti and Chikalda had 
apparently carried out the work satisfactorily, and in accordance with the instructions 
given to them. The Pachmarhi observer had done nothing, and the Khandwa observer 
had transferred the duty to some one else without giving any information to the Meteoro- 
logical Office. 

63. On a consideration of the matter, it appeared that, although this plan of warning 
had several advantages, it was very defective in the following respects : — 

(/sif) The communication of the actual occurrence of rainfall, and therefore of the 
strong probability or certainty of a flood, depended upon the isolated action 
of a number of irresponsible and poorly-paid observers, who, moreover, had 
no interest in the work, as they received no extra pay for its performance. 

(^nd) The absence of any supervision or control to secure the proper performance 
of the work. There were no arrangements in force for some central con- 
trolling authority seeing that at the time of heavy rainfall in the areas in ques- 
tion the work was carried out properly and the telegrams despatched without 
delay. 

(jrd) Finally it appeared doubtful whether the receipt of a number of isolated 
telegrams was the best mode of conveying the information of heavy rainfall 
and of suggesting the probability of heavy floods to the officers concerned. 

64. I therefore wrote to the officers to whom warnings were sent, and asked their 
opinion as to whether sufficient intimation of floods had been received and been of use, 
and asked their opinion as to whether they considered the present system satisfactory, 
or whether it would not be better for the Simla office to assume the responsibility of 
collecting the information and of warning the officers so far as it considered desirable or 
necessary. 

65. The majority of the officers addressed, including the Agent to the Governor 
General at Baroda, the Collector of Broach, the Agent of the Great Indian Peninsula 
Railway, the Collector of Surat, the Agent of the Bombay, Baroda and Central India 
Railway, considered the present system satisfactory, and that it would be undesirable to 
make any change, and more especially to concentrate the work at Simla. 

66. The Executive Engineer at Surat suggested that the depths of the rivers at 
Akola, Bhusaval, and Barhampur should be gauged and reported. 

67. The Collector of Khandeish wrote as follows : — 

“ I duly receive storm warnings from certain observatories in the Nerbudda and Tapti basins, but these are 
not of much value in a district like Khandeish, though I can understand their being very useful in a place like 
Surat. The Nerbudda only touches a small portion of the north-western frontier of Khandeish, and the country 
there is almost entirely thick jungle, so that floods in that river do not affect Khandeish. The case of the Tapti 
is different, but I have no means of communicating with eight out of the eleven talukas bordering on that river 
except by post. The mamlatdars of the talukas would then have to send notice to the villagers, and by the time 
the notice reached them, the floods would probably be over.” 

68. I fully endorse the Collector’s remarks on the almost insuperable difficulty of 
transmitting flood warnings to the agricultural population of India. There is no difficulty 
in giving warning to officers in charge of important engineering works, canals, &c., 
who are within easy reach of the telegraph j and in such cases the warnings given 



29 


are almost certain to be properly estimated and accepted as indicating probabilities and 
. contingencies against which it is desirable to provide, but not as necessarily stating cer- 
tainties. On the other hand, it is only too probable that warnings injudiciously distributed 
amongst the agricultural population of India (more or' less untrained in such matters) 
would occasionally produce something like a scare, and if the results were not commen- 
surate with their expectations, based on the erroneous interpretation of what might be a 
useful warning, it would cause them to be disregarded in future. The following remarks 
of the Collector of Ahmedabad illustrate this difficulty : — 

“ I have had too little experience of the present system to give a decided opinion, but I am certain it will be 
very useful if flood warnings can be given from your ofiice. Last year we had a very poor rainfall here and the 
only telegrams I got were unfortunate. 

“A cyclone which left the Bay of Bengal was reported to be coming this way and great expectations were 
raised in consequence. 

“ The Hindoo traders actually closed their shops, the report being exaggerated into the coming of a general 
cataclysm. Unfortunately the cyclone, when it got as far as Berar, turned north and deluged Delhi and Cawn- 
pore, so we were disappointed. 

“ But the great Sabarmatti flood of 1875, which did enormous damage, shows that if you can give us early 
information of a coming flood in that river, it will enable us to take precautions which may save a good deal of 
property, perhaps life, as we could close the openings in the city walls on the river side through which the flood 
finds entrance.” 


69. The storm in question, it may be remembered, passed almost westwards from 
the Bay of Bengal across the Orissa coast into the Central Provinces, Instead, how- 
ever, of continuing to advance westwards, it recurved to north and gave a deluge of rain 
in the South-East Punjab and adjacent districts of the North-Western Provinces. Tele- 
grams prepared in accordance with the instructions drawn up by Mr. Blanford were sent 
when the storm entered the Central Provinces, informing the Collectors of Surat, Ahmeda- 
bad and certain other officials of its existence, and of its probably continuing to march 
westwards and to give heavy rain and floods in the valleys of the Nerbudda and Tapti. 

70. In view of the opinions stated above, I have considered it inadvisable to propose 
any large change in these flood warnings, but have made one or two minor changes, in 
order that I may be enabled to exercise due control for the proper performance of the 
work. The following are the arrangements at present in force : — 

The Simla office warns such of the officers named in the preceding list as 
it considers desirable, of the westward advance of all cyclonic storms 
through the Central Provinces and Central India, likely to give heavy 
rain and floods in the valleys of the Nerbudda and Tapti. 

{2nd) The observers at the six stations named below have been again requested 
to telegraph by urgent telegram the occurrence of heavy rainfall at' their 
observatories to certain officers— 


Jubbulpore. 

Hoshangabad. 

Pachmarhi, 


Khandwa. 

Chikalda. 

Amraoti, 


{3rd) These observers have also been instructed to inform the Simla office by 
deferred telegram when they despatch rainfall telegrams. 

71. In addition to the above officers, at the commencement of the year 1889-90, the 
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following officers were informed of the probable or actual occurrence of heavy rain and 
of floods at their own request 

MafakMuAdty .- — Executive Engiaeer, Godavari, Eastern Division. 
ya^ai^i4a?'«’i“*-Executive Engineer, West Jumna Canal, Karnal Division. 

Saharanpur . — Executive Engineer, Eastern Jumna Canal, Karnal Division. 

5'afera«,?!'«n--Executive Engineer, North-Western Railway. 

Engineer-in-Chief, Chenab Bridge Works. 

Superintending Engineer, Bari Doab Circle. 
jPMw.— E xecutive Engineer, Irrigation Division, Military Works. 

Dmuda District Engineer, Bengal-Nagpur Railway. 

Ludhiana and Pa/m/«.--Executive Engineers, Sirhind Canal. 

72. Heavy floods in the Lower Indus valley in the first and second weeks of July which 
breached the North-Western Railway in some places and suspended traffic between 
Lahore and Karachi for some days, and also breached the bunds on the right-hand 
bank of the River Indus near Dera Ghazi Khan, directed ’the attention of the Public 
Works Department to the subject of floods and flood warnings. 

The flood in question occurred before the south-west monsoon rains had set in 
over the Punjab. The rainfall over the whole of the Punjab (including the hill districts) 
was too small in amount to account for the heavy floods in the Indus valley. I have not 
been able to obtain an account of rainfall anywhere in Beluchistan, or the Punjab, suffi- 
cient to explain the occurrence of this heavy flood. 

73. Heavy floods also occurred in August in the Quetta district and in the hills of 
Eastern Beluchistan. The Quetta Railway was breached in several places and traffic 
suspended for some days. Heavy rain undoubtedly fell over a large part of Beluchistan 
from the 8th to loth August. It was apparently due to a feeble cyclonic depression and 
storm which passed from the north of the Arabian Sea into Beluchistan j but so fai as 
can be judged from the rainfall reports received from Quetta, Pishin and Kelat (the only 
stations at that time reporting rainfall in Beluchistan), the rain, although very abnormal, 
was by no means excessive. The total rainfall at Quetta during the three days was only 
2‘22 inches. In connection with this subject, I pointed out that the Meteorological Depart- 
ment received very little information of the rainfall or weather in Beluchistan, and suggest- 
ed that arrangements might be made for the measurement of rainfall at all stations on 
the railway from Jacobabad to the Khqjak by station masters. The Public Works De- 
partment approved of this suggestion, and asked that rain gauges might be supplied to all 
stations on the North-Western Railway, both on the Bolan and Hurnai routes. This was 
done in January 1890, and since that date records of rainfall have been regularly kept and 
sent in to the Meteorological Office. 

74. These floods brought under discussion the general subject of flood warnings to 
officers in the Public Works Department, and the following circular was issued by the 
Public Works Department on the pth July 1889: — 

“ I am directed to request that, you will inform ofjficers of the Public Works Department, who may be em- 
ployed at any time under your orders ‘on important works situated on, or connected with, important waterways or 
drainage areas, that should they desire to ireceke waiinings of any imusual rainfall which is likely to cause extra- 
ordinary floods, and thereby cause damage or delay the progress of the works under them, they must inform the 
Meteorologicail Department of the Gavecnment of .laclia.at Simla .that they wish .for ;auch warnings, and supply that 
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Department with full information as to the 9,rea on which, during any particular season of the year, exceptional 
raijifaH would affect thdr works. 

The officer in charge of such a work should apply direct to the Metec«:ological Reporter to the Government 
of India, Simla, and should send with his application a sketch map showing the catchment area the rainfall over 
which would seriously affect the work, and state the period of time during which he would wish to have warnings 
sent him.” 

75. The result of this circular was a number of applications for information of heavy 
rainfall and warnings of floods from Public Works officers, chiefly in Upper India. The 
following gives a list of the officers to whom such warnings are now sent 

Executive Engineer, Military Works, Irrigation Division.— Heavy rain at Quetta or Jacobabad 
(only during monsoon). 

. Chenah Bridge.^ — ^Engineer-in-CWef, Mooltan.— -Abnormally heavy rain at Murree and Sialkot. 

Sjiperintending Engineer, Bari Doab Canal (winter),— Heavy rairsfall between Bias and Ravi 
rivers 5 also proiahilUy of heavy rain at the stations Lahore, Amritsar, and Gurdaspur. 

Executive Engineer, North-Western Railway.— Heavy rain exceeding 3 inches at Mussooree, 
Simla, and Ranikhet. 

Executive Engineer, Warora Division, Lower Ganges Canal, r-r-Any unusual rainfall at 
Roorkee. 

Saharanpur-Jvmna Canal. — Executive Engineer, Eastern Jumna Canal Division.— Heavy rainfall between 
Hindun and Jumna and also on the Siwalik range. 

Z^awwiifa.— District Engineer, Bengal-Nagpur Railway.— Heavy rainfall at Hazaribagh or Ranchi. 

Bowlaishveram. — Executive Engineer, Eastern Division, Godavery.— Warnings of high floods in the 
Godavery and of storms likely to cross the coast north of Masulipatam. 

Acquapada-Jajepur Division, Orissa Circle. — Executive Engineer. — Warnings of any unsual rainfall over 
the area shaded in the sketch map furnished between the period June to October. 
Sub-Divisional OfScer, First Division, Rupar. — Any unusual rainfall in the valley of the Butlej, 
north of Siwaliks, 

Dadupur vi^ Executive Engineer, Western Jumna Canal, Rarnal Division.— Any unusual 

rainfall at Mussooree and Delhi (in the valley of the Jumna, north of Siwaliks). 

Ludhiana. — ^Executive Engineer, Ludhiana Division, Sirhind Canal. — Any unusual rainfall over the tract 
bounded by the Siwaliks, the Sutlej, and Ghaggar rivers and the Norfh- Western Railway. 

Paiiala. — Executive Engineer, Patiala Division, Sirhind Canal. — Any unusual rainfall over the tract bound- 
ed by the Siwaliks, the Sutlej and Ghaggar rivers and the North-Western Railway. 

Vellore {North Arcot). — Executive Engineer, No. 7 District, South Indian Railway. — Heavy rainfall 
causing high floods likely to damage the bridgework on the River Palar. 

76, There is one point in connection with the flood warnings to which it appears to be 
desirable to call attention, now that they form a regular and recognised part of the work 
of the Simla ofiice. This is that the meteorological offlee is at present working , to some 
extent in the dark, in the absence of any data apd informatiop respecjl^ing th^ relation 
between raipfall and floods in the various larger river ba§i,ns or catchmept .areas in India. 
All that the Department can do at present is to give information of prcbable pr actual heavy 
rainfell to. the officers .to he warned, the amount (usually 3 inches or upw^fds ip <24.hours) 
having been fixed in each case empirically from the general kao?yJedge of the conditions 
of the district as likely tP g^ve rise to serious floods. If this wprk ,is ever to be placed on 
a satisfactory basis, it can only be done by a systematic comparison between actual rainfall 
and flood data; and so far as I can ascertain, the latter are not yet available. Gauges 
should he ma.intained at 9. number of stations on each of the larger rivers in India, and the 
depths recorded on some common plan, and the whole information he systematically col- 
lected and fully examined and compared with the rainfall data 'by some competent officer. 
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The depth of water in the Punjab rivers is, I am informed, recorded at thirteen places by suit- 
able gauges. There are gauges at several stations (Benares, &c.) on the Ganges, the 
results of which are published. But with the exception of one investigation, I am not aware 
of a single effort to work out the relations between the rainfall of a river basin and the result- 
ant floods. The only Department which could record these river depth and flood observ- 
ations properly and with practically no increased cost to the State is the Public Works 
Department ; and as it is most interested in any results which may be obtained by means 
of these observations and their comparison with the rainfall data which are now available for 
every part of India, I think it might be fairly expected to take them up in a systematic 
manner. The Meteorological Department, in order that it may accumulate some informa- 
tion that may be a guide to it, has asked the Public Works Department that Executive 
Engineers, who receive warnings of heavy rainfall and of probable floods, should report the 
actual result of the rainfall in question on the depth of the water and in producing floods. 

77. The Department is also now occasionally asked to give information of the probable 
weather, rainfall, &c., for some time beforehand. All such information is given as fully 
as possible. The following extract from a letter of the Superintending Engineer of the 
Bari Doab Circle shows that such information is sometimes of considerable value : — 

“ The warnings you sent to me last year were of the greatest value, as they enabled me to arrange for the 
timely closure of the canal, 

I would explain that it is very important that the canal should be closed for repairs for from four to six weeks 
at some time or other between the 31st December and the loth March, these dates representing the extreme 
possible limits within which a closure is possible. 

But in the absence of rain it is not possible (especially in a dry year like the present one, 1890) to close the 
canal at all, unless there is a fair general fall of rain. 

“ If we wait till the rain actually falls, many valuable days are lost in making arrangements for the closure, 
but if, as last year for instance, we can get warning two or three days beforehand, that general rainfall is 
imminent, we can arrange to collect labour, &c., and close the canal directly rain falls, thus saving several precious 
days. 

I would, therefore, beg the favour of your again sending me this year timely warnings of any probable 
general rainfall in the Bari Doab between now and (say) the 1 5th February next/' 

Weather Reports and Charts. 

78. The following weather reports were published during the year by the India 
Meteorological Office, giving information of the current weather to the Government and 
the public : — 

(1) India Daily Weather Report and Chart. 

(2) Weekly Weather Report', published in the Gazette of India every Saturday, 

and giving an account of the weather and of the rainfall of the week ending 
, previous Tuesday. 

• (3) Monthly Weather Report, giving a general summary of the more , important 
features of the weather of the month and the variations from the normal 
meteorological conditions of the period, also published in the Gazette of 
India, 

79. The daily report in its present form appears to give a fairly complete view 
of the current weather and of its variation from the normal, and is, I believe, in both these 
respects one of the most complete issued by any Meteorological Department. 
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8o. The following is a summary of the distribution list, of the India Daily Weather 
Report as it stood on the 31st of March 1890: — 






Number of 
recipients on 
the 31st March 
1889. 

Number of 
recipients on 
31st March 
1890. 

Commissioners , , * 

* • 

* i • 


21 

21 

Deputy Commissioners . 

• .fl 

• • • 


46 

45 

Assistant Commissioners , 


• • • 


, 3 

3 

Collectors • . . , 


• • • 


34 

34 

Editors, , . , , 

. 

• • • 


3 

3 

Miscellaneous .... 

ft * 

» • • 


132 

132 

Foreign recipients • . 

• * 

• » • 


! 27 

33 

Additional copies for office record, 

&c. 

« « • 


15 

16 



Total 


381 

287 


81. The weekly and monthly weather reports were published in the same form last 
year as in 1888-89, l^he only difference being that complete rainfall data were given in the 
weekly reports for the whole year, instead of for the south-west monsoon period only. As 
soon as the changes contemplated in the registration of rainfall, and the publication of the 
rainfall data have been effected, I propose to take up the question of the changes in the 
monthly report that are desirable, in order to make it more satisfactory and complete than 
it is at present. 


82. The Simla office prepared weekly charts (drawn by hand), showing the progress 
of the south-west monsoon rains of 1889 up to date during the period 15th May to 
15th October, for the use of His Excellency the Viceroy and the Secretary to the Govern- 
ment of India in the Revenue and Agricultural Department. 

83. The Calcutta office prepared four series of average rainfall seasonal charts of the 
whole of India, as in previous years, for the information of the Government of India and 
the Secretary of State. 

84. Boml)ay Daily Weather Report and Chart . — The circumstances, leading up to 
the issue of a daily weather report and chart at Bombay for the use of the mercantile com- 
munity, were fully stated in last year’s Administration Report. The following extract from 
the Administration Report of the Meteorological Reporter for Western India describes 
its preparation during the past year : — 

“The arrangements mentioned in the last year’s report were all complete, and from the 1 6th of May the 
Bombay ofhce commenced the publication of daily weather report and chart for the purpose of giving information 
to the mercantile community of the weather along the west coast of India and in the chief cotton and wheat-pro- 
ducing districts, on which the trade of Bombay is largely dependent. According to the new arrangements; sanctioned 
by the Government of India, 42 telegrams are received from various parts of the country, of which 13 are received 
from the coast stations and 29 from the land stations. Their names are as follows 


Masulipatam. 

Madras. 

Negapatam. 

Colombo. 

Cochin. 


Coast Stations. 
Calicut. 

Mangalore. 

Karwar. 

Goa. 

Ratnagiri. 


Bombay. 

Surat. 

Karachi. 


F 
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Jacobadad. 

Ajmere. 

Deesa. 

Rajkot. 

Neemuch. 

Indore. 

Delhi. 

Agra. 

Cawnpore. 

Jhansi. 


Inland Siations, 


Allahabad. 

Saugor. 

Jubbulpore. 

Hoshangabad, 

Khandwa. 

Raipur, 

Kagpur. 

Amraoti. 

Akola. 

Secunderabad. 


Sholapur. 

Poona. 

Malegaon, 

Belgaum. 

Bellary. 

Bangalore, 

Coimbatore. 

Cuddapah. 

Trichinopoly. 


*'The observations telegraphed are those recorded daily at the observatories at 8 a.m. The telegrams begin 
to arrive about 9-15 a.m. The report embodying the observations is ready for despatch to the Central Press at 
about II--36 A.M., and the summary and chart at about 12-45 p.m. On Mondays and Thursdays additional informa- 
tion, consisting of weather and crop reports from the following stations, is also prepared from telegrams and 
printed on the back of the daily report 


Agra. 

Delhi. 

Cawnpore. 

Beawar. 

Nagpur. 

Amraoti. 


Khamgaon. 

Barshi. 

Sholapur. 

Bellary. 

Hubli. 

Dhulia. 


Jalgaon. 

Broach. 

Wadhwan. 

Veramgaon. 

Dhollera. 

Bhavnagar. 


“Besides the above, weekly rainfall statements from 48 stations on the Great Indian Peninsula, Rajputana-. 
Malwa, and Bombay, Baroda and Central India Railways were received on each Monday from the ist July to the 
15th October, and were incorporated withi the weather and crop reports. Short reports, containing information 
of the weather experienced in the Arabian Sea by the Peninsular and Oriental Company’s mail steamers, have also 
been published weekly in the report. The system thus sanctioned appears to be very satisfactory.’’ 


85. The chart and observations are very neatly and expeditiously printed at the 
Bombay Government Press. Mr. Hutchinson and the Bombay Meteorological Office 
deserve much credit for the very satisfactory manner in which the report was issued 
under somewhat adverse circumstances during the past year- 

86. It was stated in last year’s report that the arrangements made for the publication 
of the report were temporary, as the contribution of the Chamber of Commerce, which 
enabled the report to be commenced, was only granted definitely for one year, but with a 
promise that it would be continued if the report was found to give the information that 
was desired by the members of that body. Fortunately the report met with the 
approval of the Chamber, and I learnt before the end of the year that the Chamber were 
prepared to continue their contribution, but wished that arrangements should be made to 
expedite its publication, so that it might be placed in the hands of members of the Cham- 
ber not later than about 2 to 3 p.M. daily. There were three directions in which changes 
could be made to hasten the publication of the report and to place it at an earlier hour 
in the hands of subscribers. The first was to have the weather messages despatched from 
the more distant-reporting stations by urgent or ordinary telegrams, instead of by ordinary 
or deferred telegrams ; the second was to increase the strength of the Bombay Office, 
and thus enable the data to be more quickly tabulated and the report to be sent earlier 
to the Press ; and the third was to engage a larger number of messengers to deliver 
the reports, when printed, to subscribers. So far as I could judge the report was printed 
very smartly and quickly at the Government Press, and in fact as expeditiously as could 
reasonably be expected. I also ascertained that whilst the Government of India were 
prepared to consider and sanction increased telegraphic allowance in connection with the 
Bombay Report, there was no hope of obtaining a grant for additional office establishment. 
The Chamber of Commerce, I had reason to believe, were willing to increase their con- 
tribution. The report and chart were, however, largely utilised by the Port Officer and' 
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other officers of the Port Trust, although that body: had refused to make any contribution 
during the experimental period of its publication j because its members disapproved of the 
arrangements made by the Government of India in connection with the reduction of the 
Western India Reportership from a whole-time to a half-time appointment. I thought it 
would hardly be fair to ask the Chamber of Commerce to increase their contribution, until 
I had learnt whether the Port Trust would re-consider their decision and subscribe towards 
its support in an improved form. I proceeded to Bombay in December to lay the matter 
before the Port Trust and to make arrangements for placing the publication of the report 
on a permanent basis. A meeting was held at the Port Trust Office, attended by Colonel 
Merewether, Chairman of the Port Trust, Sir Henry Morland, Port Officer, Mr. Beaufort, 
President of the Chamber of Commerce, Mr. Hutchinson and myself,, in which the defects 
of the report and the improvements and additions desired were discussed. The Port 
Trust eventually agreed to contribute under certain conditions the same amount as the 
Chamber of Commerce. 

This additional amount, together with the contribution by the Chamber of Commerce, 
enabled Mr. Hutchinson to make the following permanent increaseto the Bombay Office : — 

I Tabulator. | 2 Clerks. 

I Draughtsman. ( 4 Messengers. • 

A small portion of the amount was utilised in giving a slight addition to the pay of 
the establishment, in order to give them an interest in the work and to compensate them 
for the harder work they have to perform and for Sunday attendance at office. These 
additions and changes were made from the 1st April 1890, and have, I believe, effected 
the improvements desired. The Government of India sanctioned these arrangements and 
also the additional expenditure necessary to improve the transmission of the telegrams 
from the more distant stations, and thus expedite the receipt of the weather telegrams by 
the Bombay Meteordlogical Office. ■ • 

87, Bengal Weather Reports. — -The Calcutta Meteorological Office published the 
following reports during the year — • 

\i St) Daily Weather Report and Chart of the Bay of Bengal. is prejpared ” 
in connection with the Bay of Bengal Storm Signal Service, and Is chiefly 
. , circulated amongst commercial and mercantile men in Calcutta. It 

includes the 8-A.m. observations taken at 25 stations on and near the 
coast of the Bay of Bengal from Tavoy to Negapatam and Galle. -The 
. usua.l time at which the report is printed, and is ready for distribution, is 
between 10-30 and 1 1 a.m., and it is in the hands of the great majority' 
of the Calcutta subscribers before noon. No change was made in its 
form during the year. It was supplied to 23 paying subscribers (sub- 
scription R2 per mensem) and to- 43 pon-paying recipients, chiefly 
. Government officers. It was published daily throughout the whole year. 
The receipts from subscribers during the year covered the cost of printing ' 
the reports in the office, and of distributing them. 
ijtnd) The Bengal Daily Weather Report . — This is prepared and issued’ chiefly 
for the information of the Goyernraent of Bengal and its District Officers 
to show the progress of the south-west monsoon rains and to give current 
■ meteorological information to the Goyernment during the period of the 
year when it is of the greatest value.. It was published in 1889 during 

F 2 
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the period April 27th to November 2nd, and gave information based on 
telegrams received from 42 observatories in Bengal and Assam. It was 
distributed to loi non-paying and to 15 paying subscribers (chiefly 
• mercantile firms in Calcutta interested in accurate rainfall data). 

{3rd) The Bengal Weekly Meteorological Report published in the Calcutta 
giving the weekly means of observations at 52 meteorological 
observatories in Bengal and Assam, and complete rainfall data of 255 
rainfall-registering stations in Bengal for the previous week, and a sum- 
mary of the chief features of the weather during the week, 

{/t-td) The Bengal Monthly Meteorological Report^ also published in the Calcutta 
Gazette, gives the monthly means of the meteorological data furnished by 
47 observatories in Bengal and Assam, and complete rainfall data of the 
province (including the returns of 251 rain-gauge stations), and a full 
discussion of the weather and meteorology of the month. In connection 
with this, three sets of rainfall charts showing the actual rainfall of the 
month, the variation from the normal rainfall of the month, and the 
variation expressed as a percentage, are prepared from these data for the 
information of the Bengal Government and Sanitary Commissioner, 

{Std) A summary of the more important features of the south-west monsoon of 
1889, with a very full statement of the distribution of the rainfall in the 
province during the monsoon period, for the information of the Govern- 
ment of Bengal. A series of hand-drawn charts embodying the chief 
features was .prepared for the information of the Bengal Government, 
The summary was published in the Calcutta Gazette oi December i8th,, 
1889. 

Both the monthly and weekly reports have been published regularly throughout the 
year in the Calcutta Gazette. The date of publishing of the monthly reports has been in 
almost every case that of the second Gazette after the- close of the month in question, 
while each Gazette has dealt with the weather statistics of the week up to and including 
the Friday previous to its issue. 

A general report of the meteorology of Bengal for 1888, giving a meteorological 
summary for the whole year, was prepared and submitted to Government in July for incor- 
poration in the Bengal Administration Report. It was illustrated by maps showing 
the actual rainfall of the year, and its percentage variation from the normal. 

88. In the North-Western Provinces and Bombay, ^monthly abstracts of the obser- 
vations of the several observatories, and, in the former, weekly rainfall reports were pub- 
lished in the Local Government Gazettes during the year, and, in the Punjab a descriptive 
summary of the weather of the province was prepared monthly in the Simla office for 
the information of the Punjab Government and published in like manner. The Madras 
Reporter published a monthly statement of rainfall in the Fort St. George Government 
Gazette. , 

89. The Simla office drew up a preliminary report giving a summary of the weather 

in 1888, which was published in the Gazette of India. The Reporters for the Punjab and 
Western Iridia drew up brief sketches of the meteorology of their respective provinces in 
1888-89, the Reporter for the North-Western Provinces for the year 1888, for the informa- 
tion of their respective Governments. • , 
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Annual Reports and Occasional Publications. 

90. The Administration Reports of the various Provincial Reporters for the year 
1889-90 (utilised in the preparation of the present report) were received on the following 
dates; — 

Bombay . . . . . . . ^ ^ ^ 2nd June 1890. 

North-Western Provinces and Oudh i6thjune 

Bengal ... , . . .... 2 2nd July „ 

Madras . . 1 3th Aug. „ 

Those for the year 1888-89 were received on the following dates 

Bombay .... 3rd June 1889. 

Bengal . . . 10th „ 

North-Western Provinces . • . , , . Tj.th 

•• • . . • „ ,, 

^ladras , 29th „ „ 

The Administration Report for the year 1888-89 was prepared shortly after the 
receipt of the Provincial Administration Reports, printed in Calcutta", and submitted to 
Government on the 4th December 1889. 

91. The Annual Report on the Meteorology of the previous year, 1888, was finished 
and placed in the printer’s hands in September 1889, and was submitted to Government 
on the 26th February 1890. It gives tables of temperature for 140 stations, and rainfall 
returns for 508 stations, being, a decrease of one in the case of the former and an increase 
of one in that of the latter, on the numbers respectively given in the Report for 1887. 
The returns of the other meteorological elements are nearly as numerous as those of 
temperature and are practically the same in number as the corresponding returns in the 
two previous annual reports. 

The descriptive letter-press discusses the chief characteristics of the meteorology of 
the year and includes tables of the average values of all the more important meteorolo- 
gical elements for all stations that have furnished returns for three years and upwards. 
The report is illustrated with five plates, viz., a chart showing the position of all observa- 
tories and rain gauge stations, three in coloured lithography, representing the mean dis- 
tribution of temperature, pressure and winds in each month of the year, and one showing 
the tracks of the storms which originated in the Bay of Bengal and the Arabian Sea 
during the year. 

92. The original observations of seven observatories, viz., Calcutta, Lucknow, Alla, 
habad, Lahore, Nagpur, Bombay and Madras, were issued in monthly parts. Those 

forming the volume for 1888 were completed in May 1889. 

93. The following occasional publications were issued during the year:-^ 

(/Si?) The Hand-Book of Cyclonic Storms in the Bay of Bengal for the use of 
sailors by the Meteorological Reporter to the Government of India was 
issued in February 1890. 

{2nd) Part II of the Cyclone Memoirs containing an account of the cyclonic storm 
of August 1888, at the head of the Bay of Bengal, drawn up by Mr. 
Pedler, Meteorological Reporter to the Government of Bengal, was issued 
in April 1890. 

94. The following is almost ready for issue, viz.:— 

Part III of the Cyclone Memoirs, giving an account of the Cyclonic Storm 



38 

of September 13th to 20th, 1888, and of tbe Cyclone in the Bay of 
Bengal in the last week of October 1888 and the Vmtarna storm of 
November 1 888 in the Arabian Sea. 

95. The following have been sent to Press and will be issued as Part VII of Volume 
IV of the Indian Meteorological Memoirs, r. 25 . .• — 

(/5if) The relation between Sunspot and Weather, as shown by meteorological 
observations taken on board ships in the Bay of Bengal during the years 
*855 to 1878, by Mr. Dallas, First Assistant Meteorological Reporter to 
the Government of India. 

(^«i) Account of the Storm of first week of June 1887 in the Arabian Sea, by 
Mr, F. Chambers, late Meteorological Reporter for Western India. 

{3rd) The Meteorology and Climatology of Afghanistan, based upon information 
obtained from the records of the Afghan Delimitation Commission, by 
Mr. Dallas. 

96. The following are in course of preparation and are nearly ready for publication • 
{ist) Catalogue of the Cyclonic Storms in the Arabian Sea from 1648 to 1889, 

with a description of their distribution and tracks in the different months 
of the year, by Mr. Dallas. 

{md) Account of the Cold-weather Storms of the years 1876 to 1889, in Northern 
India, by tbe Meteorological Reporter to the Government of India. 

■ SPECIAL' Investigations. 

97. The chief series of observations lying in the Calcutta office and awaiting dis- 
cussion are — 

{ist) Hourly Observations taken at 26 stations during the year 1875 to 1890. 
(^22^;?) Anemographic Observations taken at 14 stations. 

i3rd) Observations recorded by the automatic autographic instruments at Calcutta, 
Allahabad, and Jeypore. 

98. Of these the most important are undoubtedly the first. They were commenced 
by Mr. Blanford with a view to furnish ample data for a complete discussion of the diurnal 
changes of pressure, temperature, aqueous vapour pressure, and cloud in different periods 
of the, year in different parts of India, to ascertain the relations between these meteor- 
ological features under the varying conditions prevailing in India and to enable the causes 
of the diurnal oscillations of the barometer in India to be fully worked opt, if possible, 
from the data. It appeared to me that Mr. Blanford was best qualified in every way to 
deal with these observations which he had initiated, and by far tbe greater part of which 
were taken under his instructions and general superintendence. I wrote to him and asked 
him if he would take up these observations and discuss them fully in the way that he 
originally intended when he commenced these observations, or with any modifications sug- 
gested by his experience. After some correspondence, it was finally arranged that he 
should first deal with the data for each station separately, give the results of each in 
short memoirs, and then compare the results, and work out the conclusions deducible 
from them in a general discussion. A separate volume of the Indian Meteorological 
Memoirs will be devoted to these papers. . 
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PART II.— DETAILS OF ADMINISTRATION. 


Meteorological Officers. 


99. The general administration of the meteorological observatories and offices in the 
different provinces has been in the hands of the following officers during the years— 


Names, 


Office, 


John Eliot, Esq*, M, A*, f.r, met. 
soc. 

W. L. Dallas, Esq, , 

C. Little, Esq., m.a. . , . *) 

J. H. Gilliland, Esq., b.a. (0%.) j 
Lala Hem Raj . . . , 

A. Pedler, Esq., f.C,s. , , ) 

C. Little, Esq., m.a* (Offg.) , ) 

]. R, Holt, Esq., c.s. (0%,) 

W. N* Boutflowet, Esq., B.a,/ 
(Offg.) 

S. A. Hill, Esq., b.sc*, f.r. metJ 
soc. 


Meteorological Reporter to the Government of India . 

First Assistant Meteorological Reporter to the Govern- 
ment of India .... . , 

Second Assistant Meteorological Reporter to the Gov- 
ernment of India . . , 

Personal Assistant to the Meteorological Reporter to 
the Government of India 

Meteorological Reporter to the Government of Bengal, 


Meteorological Reporter to the Government of the 
North-Western Provinces and Oudh , , 


Provinces. 


.Central Office, 


j Bengal and Assam, 

S North-Western Provinces, Oudh, 
Rajputana, and Central India 
(part). 


W* L. Dallas, Esq, 


S. A. Hutchinson, Esq. 


Miss Isis Pogson, f.r. met. soc. , 

Dr. G. C, Chesnaye . 

Dr. 1. Richardson 
Dr. J. G. Pilcher * 

Dr. C. Little 

Dr. D, Sinclair « 



M^eorological Reporter to the Government of the 
Punjab 

j Meteorological Reporter for Western India , 
Meteorological Reporter to the Government of Madras 
Sanitary Commissioners, Central Provinces , 


Punjat), 

Bombay, Berar, Rajputana, and 
Central India (part), 

Madras, Mysore, Coorg, and Hy- 
derabad, 

Central Provinces, 


Sanitary Commissioner, Berar . 
Sanitary Commissioner, Burma. 


Berar* 

Burma. 


100. Mr. H. F. Blanford retired on the completion of his furlough on the yth of Mav 

1889. ^ 

101. Mr. C. Little was appointed Second Assistant Meteorological Reporter to the 
Government of India from the 8th of May 1889. The duties assigned to him are— 

{ist) The superintendence of the Alipore Observatory, including the control of the 
Time Ball operations. 

{2nd) The superintendence of the verification and issue bf instruments, and the 
examination of doubtful observations in the monthly registers, except those 
from Bengal stations. 

{3rd) To have charge of the library, the receipt and issue of books, &c. 

{4ih) To superintend the work in connection with making and recording extra « 
from the log books of ships arriving in Calcutta. ^ 

It was also arranged that he should learn the work of the Bay of Bengal 
Storm Signal Service as early as possible, in order to take uj» these 
duties whenever necessary, 

102. Mr. Little acted as Meteorological Reporter to the Government of Bengal during 
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the absence of Mr. Pedler on privilege leave from the 5th August to the 29th October 
1889, Mr. Gilliland, Professor of Mathematics in the Presidency College, acted for Mr- 
Little during this interval. 

103. Mr. Hill was on furlough during the greater part of this year. Mr. J. R. Holt, 
C.S., acted for Mr. Hill as Professor of Physics in the Muir College and as Meteorologi- 
cal Reporter to the Government of the North-Western Provinces. Mr. Holt had a sun. 
stroke in May, which completely broke down his health, and he was ordered home as soon 
as he was able to move. He left on the 3Jst July. Mr, W. N. Boutflower, Professor of 
the Muir College, was, after an interregnum lasting until the 25th August during which the 
Head Clerk had current charge of the office, appointed to act as Reporter. Mr. Hill 
returned to duty on the 5th of December 1889. 


Observatories. 


104. At the commencement of the year under report there were in all 165 observ- 
atories m India contributing registers of meteorological data. The observations of 22 were 
utilised only in the preparation of the daily and other reports issued by the Bengal Sec- 
tion of the Calcutta office. 


105. 


Observatories were opened at the following stations during the year : — 


Cawnpore , . 

Khushab . 

Montgomery 

Veraval 

Ahmednagar 

MozufEerpore 


. on I St October 1889. 

. on I St January 1890. 

• on I St January 1890. 

. on I St February 1890. 

• on 26th February 1890. 
. on 3rd April 1890. 


106. The observatories at Khushab (near Shahpur) and Montgomery were estab- 
lished to give meteorological information of the Central Punjab districts. The observ- 
atories in existence previously were either situated near the Indus or near to the hills in 
the East Punjab, and hence the central districts (Montgomery, Jhang, and Shahpur) 
were not represented. The Montgomery Observatory worked very successfully from the 
first. The Khushab Observatory was less fortunate, as about three months after its estab- 
lishment the majority of the instruments were wantonly broken one night. The culprit 
was fortunately discovered, tried and convicted to one month’s imprisonment for des- 
troying about R300 worth of Government property. The Ahmednagar Observatory was 
established to give information of one of the driest areas in the Bombay Deccan. Its 
observations are utilised in the India Daily Weather Report. The circumstances which 
led to the establishment of an -observatory at Veraval were fully stated in last year’s 
report, and need not be repeated. The establishment of the observatory at Mozufferpore 
was due to the representations of Messrs. Kilburn & Co. of Calcutta, who pointed out 
that It was the centre of one of the most important indigo districts in Behar, and that 
meteorological information from that station would be of great service to the indigo-plant- 
mg community.^ The observations taken at that station are utilised in the Bengal Weather 
Report which circulates amongst the leading produce merchants in Calcutta. The observ- 
atory at Cawnpore was established chiefly at the instance of the Bombay Chamber of 
Commerce in connection with the Bombay Daily Weather Report. It gives meteorolo- 
gical data of a very important cotton district which was before very imperfectly represented 
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by Lucknow. The observations are utilised both for the India and Bombay Daily Weather 
Reports. The sites at Khushab and. Montgomery were selected and the observatories 
established by Babu Jaspat Rai, Chief Observer, Lahore Observatory. Those at Cawnpore 
and Muzzufferpore were selected by Babu Chandi Charan Chatterjee, late Inspector, and 
those at Veraval and Ahmednagar by myself. All except Khushab have worked satis- 
factorily since their establishment. 

107. Voluntary observatories were established during the year at Shortt’s Island near 
Chandbally and at Lungleh in the Chittagong Hill Tracts. Observations were also ob- 
tained for the first time from the independent observatories at Bhavnagarand Trivandrum 
maintained by the Rajahs of Bhavnagar and Travancore respectively. 

108. The observatories maintained by the Government of India are classified as 
follows : — 

First Class — Observatories which are furnished with autographic instruments for 
recording pressure, temperature, humidity, rainfall and wind direc- 
tion and velocity, either continuously or at intervals of 10 minutes, 
or which take special solar actinometric observations. 

Second Class — Observatories at which observations are taken at 8 hours which 
(with one or two exgeptions) are transmitted to Simla by weather 
telegrams and are included in the India Daily Weather Report, 
and also at 10 and 16 hours. 

• Third Class — Observatories which are of two kinds — 

(a) those at stations where there are telegraph offices and which record 
8 hours’ observations only for transmission daily to Simla, 
Bombay, or Calcutta by weather telegrams ; 

{b) those at which there are no telegraph offices and which record 10 
and 16 hours’ observations, in some cases for inclusion in the 
annual report and in others to furnish a series of 1 1 years’ 
observations, and thus enable monthly and daily means to be 
obtained for these stations which shall be comparable with those 
already obtained for the second class observatories. 

Fourth Class — Observatories at which observations of temperature and rainfall 
only are recorded. 


109. The following gives the arrangement of the observatories maintained by the 
Government of India, or supplied with instruments by the Meteorological Department, 
and working in connection with it, according to this classification, on the 31st of March 
1 890 : — 

Bengal and Assam. 


Class. Class. 

Calcutta (Alipore) . . ist Durbhanga . . , 3rd Balasore . 

Berhampur . . . 2nd False Point . , . „ Bankoora . 

Burdwan . . . • , Hazaribagh . . . „ Bhagulpur 

Chittagong . . . „ Patna . . . . „ -Bogra 

Cuttack . . . . „ Saugor Island . . . „ Burrisal , 

Dacca . . . . „ Sibsagar . , . . „ Buxar 

Darjeeling. . . . „ Silchar . . i . „ Chupra . 

Dhubri . . . . „ Arrah . . . . „ Chyebassa . 


Class. 

3rd 

, >> , 
.» , 

>> 

9> 

33 

>7 


a 
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Bengal and AssAM--con///^r^^d. 



Class. 


Class. , 

Commilla . 

. . 3 rd 

Midnapore 

. . ' 3 rd ' 

Dehree • • 

{ 

. . ,, 

Motihari 

• 99 '■ 

Diiiagepdr • 


Mozuffenpone 

* 99 

Furreedpore . 

• • 99 

Mymensingh 

• • .99 !. 

Gya 


Noakholly 

• *99 

Jessore 

• • J> 

Nya-Boomka • • 

• >99 

Julpigdree'. 

• * 99 

Pedohg 

• • 99 

Kruhnaghur 

• *99 

Pooree . « 

• • » 

Lungleh 

• • 99 

Purneah . . 

• • » 

Maldah 

• *99 

Rampur-Bauleah 

• • » 


North-Western Provinces* 


Allahabad • 


Class. 

. ISt, 

Bareilly 

« 


Class, 

. 3 rd 

Agra 


• 2 nd 

Benares 

• 


* >9 

Lucknow . 

* • 

• >> 

Cawnpore .. 

. 


* 99 

Meerut 

• • 

• 99 

Chakrata . 

• 

• 

• 99 

Ranikhet , 

4 • 

• 99 

Debra 

• 

• 

* 99 

Roorkee 

• 

• 99 

'Ghaziput • 

. • 

0 

• ‘99 

Lahore 

* # 

CIa‘ss. 

. 1 st 

’Punjab • and Kashmir, 

Peshawar . 

Class, 

, 2 nd 

Simla 


*■ 99 

Chamba 

• 


• 3 rd 

Ludhiana , 

, * 

. 2 nd ' 

Delhi 

' 1* 


• 99 

Mooltan • 


• 99 

iDera Ismail Khan 

• 

• 99 

Murree , . 


• 99 

Kailang 

• 

. 

• 99 


Central Provinces. 


Hoshang^bRd 
Jubbulpore . 

Ehandwa . 

Nagpur. 

Class. 

. 2 nd 

■ • * 99 

• *. » 

• • >5 

- Raipur 
-Chanda 
Pachmarhi 
"Sathbalpur 

'Glass. 

« . • 2 nd 

• 3 rd 

. • • „ 

• • *99 

Akola • 

Amraoti * 

Class. 

. . 2 nd 

. . 3 rd 

'! 

Buldana 
Chikalda • 

Berar. 

Class, 

* . . 

« • • 

Ajmere 

Nowgong • 

Sutna 

^ Glass. ; 

. * 2 nd 

• • 99 

• • jt . 

Central India, and Rajeutana, 

Class, 

Bickaneer . . , . 3 rd 

Indore . , . . „ 

Mount Abu . . . „ 


Bombay. 


Belgaum . 

Class. 

. 2 hd 

Pooha 

' Class. 
2rid 

Dee^ 

• 99 

Ratnagiri . 

• 99 

Jacohabad . • 

• 99 

Sholapur . . . 

* 9» 

Karwar 

• 99 

Ahiiiednagar . , 

.■’• 3 M 

Karachi 

« 

Bhuj 

• 99 


Ranches . • , 

Ranigunj . 

Rung pur . 

Serajgunj 
Shortt s Island . 

Tezpur . ^ 

Calcutta (Chowringhee) 
Demagiri • 

Mongpoo 

Tura 


Gorakhpur 

Jhansi 

Mussooree 

Pithoragarh 


Khushab (Shahpur) * 

Montgomery 

Ramlpindi 

Sialkot 

Sirsa # 


, Sang or 
Seoni 

Sironcha . 


Makhla 


Neemuch . 
Pachpadra 
Sambhar . 


Hyderabad 
Malegaoa . 
Rajkot . . 
Surat ‘ 
Viraval . . 


Class. 

3 rd 

' j? 
it 

* n 

* St 

• jf 

. 4th 

• tt 
t) 
it 


Class, 

. srtl 

• t* 


Class. 

. srd 
• » 

* *t 

* tt 

* *f 


Class, 

■ 3 ’■cl 

* 9) 

* ti 


Class, 

• 3 rd 


Class. 

* 3 rd 

* tt 

* 99 


• Clws. 

-.Srd 

• ■.\»9 

• tt 

• ft 

• ft 
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Madras. 



Class. 



Cla,s^. 


Class. 

Bellary 

. • • 2nd 

Calicut 


. 3rd ■ 

Madras (Port Office) • 

. 3rd 

Cochin 

• • • >> 

Coconada . 


• » 

Mangalore , . , . 

* j; 

Mercara 

« • ^ ft 

Coimbatore 


• 

Masulipatam 

• ft 

Salem 

• * ft 

Cuddalore . 



Negapatam ' . . 

* it 

Secunderabad 

* t 

Cuddapah , 


• » 

Nellpre . t . 

• a 

Trichinopoly 

t * 'll t 

Gopalpore . 

i • • 

• V 

Rajahmundry . 

* a 

Wellington 

* 4 ** 1 1 

Kurnool « 

» • 

* 



Bangalore . 

. . . Srd 

Madura 


• >> 

•• 




Burma. 





Class, 



Class. 


Class. 

Akyab 

♦ • 2,nd 

Bassein « 

• 

. 3rd 

Moulmein • # 

. 3rd 

Diamond Island 

• ^ » 

Bhamo 

. 

• 

Tavoy • • ♦ 

• tt 

Mergui 

• ’ • )> 

Kindat 

• 

• tt ! 

Thyetmip , 

• it 

Rangoon . 

• • • » 

Mandalay . 

p 


jQunghoo • • 

• II 



Bay Islands) 






Class. 1 



C4ss. 



Port B.lair , * 

. . and 1 

C0C03 Islapd 

* ♦ 3 i^d 




Extra India. 






Class. 



Class. 



Aden . 

• 2nd 

Bushire 

m 4 

• . 3rd 



.Leh . 

• • >> 

Katmandu • 

• • 



Quetta* 


Meshed 

• 

* ■* )} 



Amini Divi 

* . Srd 

Sey(;helles • 

• » » 



Baghdad • 

• • » 

1 Zanzibar 


« • ft 



no. In the list of Bengal and Assam Observatories the stations given in italics at 
present contribute observations only to the Bengal Reporter. 

I'M. The important Government observatories ef Bpmbay and Madras are independ- 
ent of the Department, and publish separate annual .reports for the .information of 
* Government. 

I I2. .Cocos iIsland, ..Demagiri, Ghazipur, Lungleh, Meerut, Mongpoo, Nowgong, 
Pedong, Shortt’s Island, and Tura are voluntary observatories, in which the instruments 
are supplied by the Meteorological Department, but the observations are taken by some 
local arrangement (and generally by volunteer agency). 

1 1-3. The observatory at Makhla is 'maintained by the Forest Department fqr the 
purpose of recording special observations bearing on the influence of forests on rainfall. 

1 14. Observations are regularly furnished to the Department by the following in- 
dependent observatories : — 

(i) Visagapatam — An excellent private astronomical and meteorological observ- 
atory established in 1871 by the late J. V. Juggarow, Esq., aind now 
maintained by A. V. Nursingrow,. Esq., F.R.A.S., F.R.G.S. 

<J z 
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(a) Jeypore — An admirable observatory provided with a complete set of autogra- 
phic instruments and maintained at the expense of the Maharaja of 
Jeypore. 

(3) Goa — An astronomical and meteorological observatory maintained by the 

Portuguese Government. 

(4) Trivandrum— K meteorological observatory maintained by the Maharajh of 

Travancore. 

(5) Bhavnagar — An excellent tidal and meteorological observatory established and 

maintained by the Thakur of Bhavnagar. 

115. It may also be mentioned that regular observations are taken on board the light 
vessels at the entrance to the River Hooghli in accordance with arrangements made ^by 
the Port Commissioners and are furnished regularly to the Department. They are chiefly 
utilised in the discussion of the cyclonic storms of the Bay of Bengal. Registers of 
observations were received from the following light vessels during the year ; — 

F. L. V, Star, stationed at the Intermediate Station from April to November 1889, 
at the Mutlah Station from December 1889 to 17th January 1890, and 
at the Lo-wer Gasper Station from i8th January to 28th February 1890. 

F, L. V. Meteor, stationed at the Mutlah Station from April to November 1889. 

F. L, V. Canopus, stationed at the Ridge Station from May to October 1889, and 
at the Mutlah Station from i8th January to 4th .March 1890. 

Character of Work at Observatories during the year. 

First class Observatories. 

116. Alipore Observatory. — This observatory is the largest and most important under 
the direct management of the Department. On the appointment of Mr. Little as Second 
Assistant Meteorological Reporter to the Government of India, the Alipore Observatory 
was placed under his charge. It is furnished with a complete set of autographic instru- 
raents, including a sunshine recorder, a Kew barograph and thermograph, a Beckley’s 
anemograph, an Osier’s anemometer, and a Beckley’s rain-gauge. All instruments that 
are, issued to Indian observatories are carefully tested at the observatory, and their 
corrections ascertained before they are sent out for use. Another important 'part of its 
work is the dropping daily of two time-balls at i P.M., local mean time for the port of 
Calcutta. The work of the observatory was described in full detail in the Adminis- 
tration Report of 1886.87 (page 18). No change has been made either in the work or 
the.establishment of the observatory since that date. 

1 1 7. The self-registering instruments have worked satisfactorily during the past year 
and the photographic traces have been generally clear and distinct. The measurements 
front the traces of the barograph and thermograph have been compared with the eye 
readings of the standard barometer and the wet and dry bulbs in the same manner as in 
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the previous four years {-uide Administration Report of 1886-87, P^ge The follow- 
ing gives the mean differences for the past five years : — 



1885. 

yo 

CO 

CO 

CO 

00 

1888. 

1889. 

Mean difference between the standard barometer and barograph during 
the year (i.e., standard barometer minus barograph) 

+ *025" 

+ '02& 

+ ’027" 

+ ‘026'' 

+ ’O24" 

Mean difference between the dry-bulb in the thermometer shed and 
the dry-bulb trace of the thermograph thermograph minus shed 

dry-bulb thermometer) . * . . . • . , 

+ '4° 

+•5° 

+ •6° 

+•7° 

+•7’ 

Mean difference between the wet-bulb in the thermometer shed and 
the wet-bulb trace of the thermograph thermograph minus 

wet-bulb thermometer) 

+ •6° 

+•5° 

+•7“ 

+ •8° 

+ •7“ 


ti8. The nutnber of instruments verified during the year and the previous four years 
(given for comparison) is shown by the following table; — 


Instruments. 

1885-86. 

1886-87. 

1887-88. 

1888-89. 

1889-90. 

Number. 

Number. 

Number. 

Number. 

Number. 

Barometers 

• 




42 

5a 

52 

74 

46 

Aneroids . 

» 


• 

• 

27 

10 

15 

16 

20 

Dry and wet-bulb thermometers . . ♦ 

• 


. 


8 

62 

31 

4^ . 

3 ^ 

Standard thermometers . , . . 



. 


S 

1 

8 



Maximum thermometers for air temperature 



. 


7 

46 

6 

50 

28 

Minimum „ for „ „ 



• 


27 

55 

21 

45 

46 

It t) nocturnal radiation 



* 


28 

18 

10 

9 

14 

Solar radiation thermometers . , , 

« 


- 


S5 

20 

20 

S 

Jp 

Common thermometers , , . , 



• 


2 

M. 

i 

2 

1 

Boiling point thermometers . . , . 



« 


... 

6 

2 



Travellers’ ma^cimum and minimum thermometers, 

in 

pairs 




««• 

I 

1 


Sunshine-recorder . , . , . 



• 






I 

Sling thermometers 

« 


. 


5 

2 

3 



Anemometers 



« 1 


« *4 

... 



12 

Sand-glassels , 

• 


. 

i 

• «* 

... 

••• 

16 

17 

Pressure gauge 






4 « ft 

•«« 


I 

Salinometers , . , , , • 




• 

I ’ 


*•4 

I 


Hydrometers 



* 



'444 

• 4 » 

i 


Rain-gauges . . 



. 


17 

4 

2 

... 


h^easure-glasses for rain-gauges 


• 

• 

* 

27 

4 . 

2 

... 

... 



Total 

• 

2St 

280 

174 

261 

241 


This part of the work was carefully superintended during the past year by Mr. 
Little. 


1 ig. .The following table gives a statement of the instruments received from England or 
returned from observatories, or after repair from the Mathematical Instrument Department, 
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and issued (properly verified) during the past year to the Central Office for distributio'n to 
observatories when required : — 


Instrument^, 

Under veri- 
fication at 
beginning 
of year. 

Received. 

Issued. 

Under 
verification 
at end of. 
year. 

Barometers .... 

. 



63 

61 

6 

Aneroids 



... 

14 

16 

... 

Dry and wet-bulb thermometers . 

• 


‘4 

39 

41 

16 

Maximum thermometers for air temperature . 


8 

62 

36 

9 

Minimum „ for „ 



2 

39 

46 

10 

„ for nocturnal radiation 



16 

17 

4 

Solar radiation thermometers 




26 

20 

10 

Common thermdnieters 




I 

1 

... 

Standard „ 




12 

... 

... 

Boiling point thermometers . . 




4 • 

... 

... 

Sand-glasses . . « • 




30 

25 

.i. 

Dial anemometers 




24 i 

17 

4 

Sun-shine recorder . . • 




1 

I 

'•.M 

' Centimeter • . • . 




1 

... 


Pressure-gauge . ' . . . 

• 



1 

1 



Total 


14 

333 , 

2S2 

59 


These numbers show a large increase on the corresponding numbers for the preced- 
ing year (vis., 261 receipts and 216 issues). 

120. The time signal work has been performed satisfactorily during the past year. 
The time-ball on the 'Semaphore Tower, Fort William, and that on the roof of the Port 
Commissioners’ Office'wefe accurately dropped on all days, Sundays and holidays inclu- 
sive, except on the uhdermentioned days, when it failed to drop properly for the reasons 
given in the table : — 


Date of failure. 

Nature of failure. 

Cause of ’ failure. 

8th July 1889 . 

Tirrie-ball at ihe Port Corttmissioners^ Office dropped 
about one second after mean i P.M. 

Defect in telegraphic communicafion. 

20th August 1B89 . 

Ditto d\ to i ditto ditto 

Ditto 

ditto. 

23rd August 1889 . 

Time-ball at tht P ^rt Commissioners* Office failed alto- 
gether. 

Ditto 

ditto. 

loth September 1889 

Ditto ditto ditto ditto ditto 

Ditto 

ditto. 

17th September 1S89 

Ditto ditto ditto ditto ditto 

Ditto 

ditto. 

20th September 1889 , 

Time-b^ll ,on the Semaphore Tower, Fort William, 
dropped abbut fhrCe' seconds' after mean i p.m. 

,* 

Ditto 

ditto. 
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Date of failure. 

Mati^re of -failure. 

Cause of failure. 

3 ipt January 189P , 

Time-ball on the ,Semaphore Tower, Fort .William, 
dropped about one minute before mean i p.m. 

The coil of the electromagnets of the time- 
bairtrlgger on the Semaphore Tower broke, 
and con.sequehtly the electromagnets 
became demagnetized and the ball drop- 
ped itself. 

'3r(;i February i$90 . • 

Time-ball at the Fort CpmmissiQners’ Office lAiled alto- 
gether. ’ ■ ■ ^ 

It yvas reported that the workmen at the 
Port Commissioners’ Office coul’d not get 
the key of the door leading to the roof 
on which'the tiihe-ball is'set up. ^ * 

30 th March 1890 

Time-ball on the Semaphore Tower, Fort William, 
dropped about four or five geco.nds after mean 1 p.m. 

Defect in telegraphic communication. 


121. The Allahabad Observatory , — ^The following account of the condition of this ob- 
servatory is taken from the Report of the Meteorological Reporter. to the Government of 
tile North-Western Provinces : — 

The Allahabad observatory is furnished with.one of Van T^ysselb^rghels.electrically recQr.ding.meteorographs. 
The;^ame troubles which have attended the use of this instrument at Jeypur have constantly been met with in an 
aggravated form at Allahabad, the chief dilBculty being with the battery. When I went away in March 1889, the 
meteorograph was in good order, and it continued to work -fairly well up to the end of June’. From June till 
December no plates worth keeping came from the instrument but in December it was taken in hand by Mr, 
Zuberbuhler,^of the firm of Messrs. Hanhart & Co., an experienced Swiss clockmaker, who .had helped to setup a 
. similar instoument on the Santis Peak in his native country, and who jput it to rights in such a manner that it gave 
fairly good traces for the next three months, though the battery was a constant difficulty. As Mr, Zuberbfihler 
loft India in March, and in the absence of .an expert such as, he is, the meteorograph was likely to be:always,a very 
costly instrument to maintain, whilst. giving extremely unsatisfactory , results, its use was finally abandoned at the 
. end of the year upder report. Since the beginning of the current year, a temporary establishment has been enter- 
tained for the purpose of making hourly observations day and night .until such time as a set of automatic instru- 
ments suitable to the climate -can be provided. During the year eye-obseryaiions of all the more important in- 
strument were recorded daily at 6 a,m., 8 10 a.m., ,4 p.M.,.an,d 10 tfie. thermorpQtprs in the thermograph 

penthouse .were read three times .every day; a.set of earth thermometers was observed three times a day ; daily 
observations were made of a battery of radiation thermometers and occasional observations of the movement of 
clouds, and an automatic record of sunshine was maintained without a, break,'^ 

122. It was stated in last year’s report that the meteorograph at Allahabad, after 
having been repaired by its maker in Europe, was set up again at Allahabad, but worked 
almost as unsatisfactorily as before its repair. Mr. Holt devoted mpeh attention to it 
last April and May, and experimented in variousi battery .arrangements, -hut failed, to make 
it w6rk steadily and satisfactorily in the hot weather. Mr. JBoutflower, wh^n he.too.k oyer 
charge of the observatory after Mr. Holt was invalided, home,, asked Mr. Zuberbiihler to 
report on the condition of the instrument. His. report showed, that it had been very care- 
lessly and Imperfectly repaired in Europe. Before .finally condemning the instroment 
Mr. Zuberbuhler’ was asked to repair it thoroughly in the, hope tfiat it.naight.perhaps wprk 
satisfactorily. He spent a very considerable amount of time . on it, .with the rosult tbot 
it worked fairly well for a few days, and -then developed new- faults which yequiredj, further 
repairs. Finally Mr. Zuberbiihler, before leaving the, country, recommended the importation 
of a new type of voltaic battery from Germany at a cost of some R300 or R400, and 
held out hopes that the meteorograph might work satisfactorily by the use of that battery 
during the hot weather. As Mr. Zuberbuhler’s skilful treatment had however failed to 
make it work satisfactorily with the means^availahle in India, Mr.' Hill suggested that the 
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instrument should be condemned as unfit for observational work in India, and other 
arrangements be made for equipping the Allahabad Observatory, and I gave orders ac- 
cordingly. It may be noted that the instrument was sent to Allahabad in December 1885. 
Mr. Hill used every means to make it work properly, but failed in consequence of various 
defects which could not be repaired in India. It was returned to the instrument-maker 
for repairs in May 1887 and sent back in May 1888, and after eighteen months’ further 
effort to work it, it has at last been found necessary to condemn it as utterly uhsuited to 
the climatic conditions of India. 

123. The Lahore Observatoryv^auS converted into a first class observatory on the ist 
of January 1889. It is provided with a complete set of self-registering instruments, 
including a Draper’s barograph, sun thermometer and hygrometer, a Beckley’s anemo- 
graph, and a Beckley’s self-registering rain-gauge. Seven sets of eye-observations are 
taken daily from the ordinary instruments in the thermometer shed, and observations of 
ground temperature and sunshine. I inspected the observatory on two occasions during 
the year, and found everything in good order. The Draper’s barograph gave very good 
results during the year. The th.ermograph is much less satisfactory, — it not only fails to 
record properly sudden changes of temperature, but it lags behind, recording the maxiihum 
and minimum temperature of the day from one to two hours after the hours of their actual 
occurrence, and hence also giving a diminished range of temperature during the day. . The 
wet-bulb arrangements are specially unsatisfactory, and it is very doubtful whether they 
can be modified so as to be adapted to the very dry climate of Lahore. Various changes 
were made by the Chief ' Observer at ray suggestion, which have effected some improvement, 
but the latest examination of the thermograms by Mr. Dallas shows that even yet they 
are by no means satisfactory, and that it is not possible from the present results to deter- 
mine satisfactory corrections for the actual readings. It will hence probably be necessary 
to have recourse to eye-readings of the wet and dry bulbs at intervals of five or ten 
minutes, to see whether, during the present year, the instrument cannot be adapted to 
the climatic conditions of India. 

Second and Third Class Observatories. 

124. The great majority of these have worked very satisfactorily during the past 
year, and the (quality of the observations has also improved to some extent. Small fines 
are now imposed for careless or erroneous observations exceeding a certain number, and 
this has helped to make some observers more careful. An examination recently made 
of the 4 P.M. observations (which are not charted in the way that the 8 A.M, observations 
are charted for the daily report), showed that there are a much greater number of errors 
in these observations than in the morning observations, and that observers are evidently 
much less careful in taking and recording them. Arrangements will be made during the 
present year for the 4 P.M. observations to be charted systematically with a view to the 
detection and elimination of errors in these observations in future. 

Special Observations. 

125. Amongstthespecial observationstakenatasmallniimberof-stationsare— 

Observations recorded by ^self-rqgisteririg wind instruments oranemo- 
.graphs at 1 5 stations. 
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Solar and terrestrial radiation observations at 29 stations. 

3‘^d . — Seismic observations at Sibsagar and Silchar in Assam. 

4th . — Special storm observations. 

126. The following gives a list of the observatories at which' aneniographic observa- 
tions were taken during the year, and also shows the amount and character of the work 
done : — 


Station. 

Anemograms supplied. 

How much reduced and tabu- 
lated at the Calcutta Meteo- 
rological Office up to the 
end of official year. 

Character of Anemograms. 

Belgaum . , 

1st April 1889 to i5thL March 1890 • 

ist April to 31st December 
1889. 

Distinct. 

Calcutta (Alipore) 

I St April 1889 to 31st March 1890, 
except from noon of the 4th Janu- 
ary 1890 to 8 A.M. of the 5th, when 
the clock stopped, and from ii a.m. 
to I p.M. of the 7th January 1890, 
when the clock was feeing oiled and 
cleaned. 

ist April 1889 to 31st March 
1890, except from noon of 
the 4th. January 1890 to 8 
A.M, of the 5th, and from ii 
A.M. to i p.M. of the 7th 
January 1890, 

Ditto, 

Chittagong , 

1st April to 29th October 1889 ; ist 
November 1889 to i2th January 
1890; 15th January to 3isb March 
1890. 

ist April to 3 ist December 
1889. 

Ditto. 

Darjeeling , 

1st April 1889 to 31st March 1890 . 

ist to 30th April 1889 * 

Papers not properly adjusted. 

Deesa , 

1st April 1889 to 7th January 1890 j 
nth to 15th January 1890 ; 19th 
January to 31st March 1890, 

1 ist April to 31 st December 
1889. 

Faint, but measurable. 

Dehra , . 

ist April to 2nd June 1889; 4th June 
to 1st August; 3rd to 26th August ; 
28th to 31st August; 2nd Septem- 
ber 1889 to 31st March 1890. 

Ditto ditto 

Ditto ditto* 

Dhubri , , , 

24th October 1889 to 3 ist March 
1890. 

None , 

Distinct. 

Hfazaribagh* , 

ist April 1889 to 3 1 St March 1890 . 

Ditto , 

Ditto* 

fubbulpore' 

17th May to 5th June 1889 j, 7th to 
17th June ; 26th to 27tb June ; 29th 
June to 9th December ; 24th De- 
cember 1889 to 31st March 1890. 

17th' ^lay to 3 ist December 
1889. 

Papers not properly adjusted* 

Lahore 

7th Tune to 7th July 1889; 9th to nth 
July ; 15th July 1889 to 28th Janu« 
ary 1890; 30th January to 31st 
March 1890, 

7th June to 3, 1st December 
1889. 

Ditto ditto. 

Lucknow 

ist April to ist December 1889; 9th 
December i889ltO'3ist March 1890. 

ist Aprir to 31st December 
1889,. 

Dif3tinct. 

Magpur 

1st April 1889 3^st March 1890 . 

Ditto ditto . * 

Ditto. 

Rangoon 

Ditto ditto 

Ditto ditto . , 

Ditto. 

Roorkee 

1st April to 19th September 1889; 

2 ist September 1889 to 3isfc March 
1890. 

Ditto ditto , , 

Ditto. ■ 

Saugor Island 

ist April 1889 to 31st March 1890 . 

ist April to 30th June 1889’ . 

Ditto. 


Casella’s embossing anemograph. 

Beckley’s anemograph was in use at all stations, except Hazaribagh, where a Casella’s 
jmbossing anemograph was utilised. The anemograms were satisfactory in the great 
majority of cases, and show that due care had probably been exercised by the observers, 
rhe traces at Darjeeling and Jubbulpore were unsatisfactory m conseq^uenc'e of the failure 
5f the observers to adjust the papers properly. 


n 
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127. The following gives a list of the stations at which solar and grass radiation 
observations were taken daily throughout the year and of the work actually performed 
during the year 1889-90 : — 


' Stations. 

Period for which radiation observations were taken and 
sent in to the Central Office, 

Aden (a) 







April to October 1889, and December 1889 to March 1890. 

Allahabad 







Throughout the year. 

Bombay . 





t 


DittoL 

Calcutta (All pur) 







.Ditto, 

Coimbatore . 





« 


Ditto. 

Darjeeling (6) 





» 


Ditto. 

Deesa 







Ditto. 

Dhubri (c) , 







August 1889 to March 1890. 

Hazaribagh (c) 







Throughout the year. 

Jeypore 







Ditto. 

Lahore 

• 






Ditto. 

Leh 







Ditto. 

Lucknow , 







Ditto. 

Ludhiana (c) . 







Ditto; 

Madras . 







Ditto. 

Mount Abu (c) 







Ditto, 

Murree (c) 







Ditto. 

Mussooree ({;?) 







bfcito. 

Nagpur 







Ditto. 

Pachmarhi (c) 







Ditto, 

Poona (d) 







Ditto. 

Rangoon (^) . 







Ditto, 

Raniirhet * 







June 1889 to March 1890. 

Rawalpindi (c) 







Throughout the year. 

Roorkee (^) . 

• 






Ditto. 

Saugor Island (tf) 







Ditto. 

Sibsagar 







June 1889 to March 1890. 

Simla 







August 1889 to March 1890. 

Vizagapatam 







Throughout the year. 

Wellington 







Ditto. 


<a) Grass radiation thermometer observations from May 1889 to March 1890. 

(6) No grass radiation thermometer observations. 

(<;) Grass radiation thermometer observations from June 1889 to March 1890. 

(d) Ditto ditto ditto from July 1889 to March 1890, 

(<?) No grass radiation thermometer observations. 

The solar radiation observations were taken in the same manner as In the year i888. 
It was thought that by having observations taken at a small number of stations and from 
three intruments at each station, consistent results might be obtained. An examination of 
the observations of 1889 shows that they are utterly discordant. Different instruments 
exposed at the same station under, so far as can be judged, absolutely identical condi- 
tions give widely different results. Before finally deciding to discontinue these observa- 
tions as hopelessly unsatisfactory in consequence of apparently irremediable imperfection in 
the instrument itself, I thought it best to hand over the observations for 1889 to Mr. Hilp 
for independent opinion. After subjecting them to a thorough examination, he gave the 
following opinion : — 

“ I have gone through all the observations of the solar radiation thermometer made in 1889 with the greatest 
care after applying the previously determined corrections for instrumental errors, and have arrived at the following 
conclusions : — ° 

(i) There is no advantage whatever in attempting to correct the observations to a common standard. 
The uncorrected readings in many, if not most, cases agree better than those to which the correc- 
tions have been applied. A few days' observations under identical conditions are not sufficient to 
determine the correction with any approach to accuracy. The thermometers are so variable in 
their indications that in one (ordinary) case which I have worked out it would seem that at least 
44 months' comparative readings would be required to furnish an average correction with a probable 
error of only one-tenth of a degree. 
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(2) The differences between the indications of two thermometers placed side by side are in very many 

instances subject to an annual variatioUj showing that the correction ta a common standard cannot 
be made by adding or subtracting a fixed quantity, but that the amount of this correction is variable, 
perhaps capable of being expressed as a function of the temperature indicated. This, I believe, 
has already been pointed out by Mr. Whipple, of Kew Observatory, 

(3) The older thermometers, even after correction, on the whole, give lower readings than the newer 

ones. Some of the latter, when compared with the oldest thermometer of the set, appear to fall off 
considerably in sensitiveness, even in the short period of twelve months. It is not, however, always 
the newest thermometer which shows this falling-off most distinctly ; sometimes an instrument two or 
three, years old decreases in sensitiveness more rapidly than a perfectly new one; sometimes also 
an instrument after remaining nearly constant in it^ indications for several months (as compared with 
the oldest of the set) suddenly shows a rapid and unaccountable falling-off in sensitiveness. 

(4) The indications of instruments are thus in most cases totally unreliable and the observations conse- 

quently worthless. The only possible exceptions I can see to this sweeping condemnation are 
observations made with instruments which have been in constant use for ten years or more, and 
which may perhaps be assumed to have arrived at a constant condition as regards sensitiveness.” 

As it is now certain the observations of these instruments under the conditions which 
obtain at the great majority of our stations can lead to no useful results, and are utterly 
useless for scientific investigation, they will be discontinued at all stations, except, per- 
haps, the first class observatories, from the end of the present year. 

Storm Observations. 

12S. A considerable number of storm observations were sent In during the year 1889. 
A fair proportion of these were very complete, and gave valuable information respecting the 
storms with which they dealt. The best and most complete on the whole were those fur- 
nished by the observers at Allahabad, Neemuch, Coconada, Masulipatam, and Port Blair. 
The Neemuch observer collected very valuable information from neighbouring stations in 
addition to his observations. The observers at Saugor Island, Akyab, Gopalpur, Delhi, 
Agra, Sirsa, Ludhiana, Roorkee, Karwar, Sutna, Akola, and Jubbulpore sent in full and 
good reports of every important storm which passed over their observatories, and the 
greater part of their observations were evidently taken very carefully. The remaining 
observations were in some cases good, but in the majority of cases too limited to be of 
much use. It was carefully pointed out in the circular giving instructions to observers 
for the record of observations during storms, that — 

“ what was required was not hasty and unintelligent* observations of every storm, large or small, by observers, 
but a careful and as complete a series of observations as possible of the larger storms of the various lands men- 
tioned in the circular. A full series of observations of a single storm made with accuracy, judgment and intel- 
ligence will be of more use to the department than fifty taken carelessly and hastily and without judgment.” 

The amounts that were awarded for the work of storm observations in 1889 are 
given below. They depend partly upon the number of series of storm observations, taken, 
but chiefly upon the extent and value of the meteorological information sent in. In 
estimating the amounts the greatest importance was attached to the extent and quality of 
the observations as complete records of the storms during which they were taken. For 
example, the Port Blair observer sent in a very complete and important series of observa- 
tions, extending over four days, of the very squally and unsettled weather which preceded 
and accompanied the formation of one of the cyclonic storms of the year in the Bay of 
Bengal. He was hence awarded as ihuch for this one long series of observations as some 

H 2 
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observers were granted for five or six short series of observations during thunder- 
storms, See . : — 


Station, 

Name of Observer, 

umber 

. 1 

storm 

reports. 

\mount. 

Station# 

Name of Observer. 

umber 
of ^ 

storm 
reports. 

Vmount 




U 





Agra . • 

L. Pandya # 

6 


Mount Abu . • 

M. M. Talati , 

S 

20 

Allahabad • * 

Kadernath Chatterjee,. 

6 

6o 









Malegaon ♦ • 

B. Doorganna . 

x 

X 

Akola t • 

Samuel Gregory 

*9 

SO 









Masulipatam , 

T. Rajaram Row 

8 

6o 

Amraoti , • 

J, W. Hollay 

I 

■ 2 









Madras « • 

J. R, Gonsalves , 

6 

30 

A j mere . . 

R, Pershad 

7 

15 









Nagpur • 

P. Soobia . ♦ , 

I 

5 

Akyab . 

J. J. Brown 

7 

30 









Neemuch . 

A. H. Garston , 

6 

6o 

Bagdad 

J. J. Nelson 

I 

2 









Nellore 

D. Conn , 

3 

20 

Benares • • 

R. R. Pathak . 

12 

4 









Peshawar . 

Abdul Jabbur 

3 

10 

Bnrdwan 

Mokbadapersad Chou* 

2 

10 






dhuri. 



Pithoragarh 

Sher Singh , , 

2 

S 

C 

R. M. Dass 

2 

S 

Pedong , 

Revd. A. Desgodins , 

8 

30 

Balasore « < 








i 

U, C. Mitter • 

9 


Patna , . 

Surjun Singh , 

x 

2 

Blmj , 

S. Samuels 

4 

XS 

Pachmarhi • 

A, Runganaidooh « 

3 

5 

Belgaum * • 

R. D. Madurkar , 

1 

S 

Poona • • 

V. B. Joshi , . 

4 

XO 

Co mill a » 

Braja Nath Deb . 

6 

S 

Port Blair « 

G, T, Carroll . 

X 

XS 

Chikalda * 

], R* Ratman Das , 

1 

S 

Roorke^ , 

Chiranji Lall , , 

4 

XS 

Coconada * 

C, Gaetave 

6 

6o 

Ranikhet . • 

Ram Ruttun , 

I 

2 

( 

P. M. Courtinga , 

2 

10 

Rampore Bauleah 

S. N. Banerjee , 

X 

X 

Cuddalorc • < 








( 

K. Subrainanetty 

1 

S 

Ratnagiri • 

M. Cuddum 

I 

s 

Delhi , 

Bansidliar , , 

14 

40 

Sirsa . , , 

M. C, Mahomed , 

9 

30 

Deesa • . 

G. P, Nesti 

4 

10 

Sibsagar , . 

D. Barua . , 

1 

3 

Furreedpore 

N. C. Mozoomdar • 

X 

I 

r 

J, H. Peters , , 

i6 

3S 

False Point , 

J, London • , , | 

2 

XS 

Saugor Island . < 

A, E. T. Greene 

X 

S 

Gya . 

Balmookoond Lall . 

X 

xo 

( 

], A, Thomas 

X 

10 

Gopalpur , 

J, Narain Moorty Naidu 

XS 

so 

Seoni • , . 

Puncham , , 

X4 

6o 

Hazaribagh 

Nathoo Lall 

X 

S 

Sutna # 

Hamath , • 

X2 

30 

Idoshangabad 

Behari Lall 

4 

10 





Hyderabad . ♦ 

Satramdass Ramchand 

13 

25 





Jubbulpore . 

S. Dubay , .• 

II 

30 





Jacobabad . • 

Shark All • * • 

3 

S 





Jeypore 

. Durga Pershad . . 

8 

10 





Karwar 

, G.Aranjo . , , 

i ^ 

30 





Ludhiana . « 

Brlj Lall • , 

17 

40 





Mooltan • 

. Wahid Ali 

I 

2 





Mymensing i 

» S* Cf Saha • « 

3 

IS 
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Inspection of Observatories. 

1 29. The following table shows the amount of inspection done during the year : — 


Province. 

Inspected by 


Inaperial Reporter. 

Assistant or Provincial Reporter 
or Sanitary Commissioner. 

’ Native Inspector. 

Bengal • . • . / 

Bhagulpore 


• « 


Hazaribagh 


Burdwan. 

1 




Darjeeling , 

« 9 

Purneah. 

\ 





Julpigoree 

• • 

Bhagulpore. 

J 





Rungpore , 

9 9 

Durbhunga. 

1 





Dhubri 


Motihari. 

] 





Burdwan 

• * 

Chupra. 






Purneah , . 


Patna. 






Bankoora 

9 • 

Gya. 

North-Western Provinces and j 
Oudh. ^ 

Allahabad. 

Mussoorie 

Roorkee 


4 * 

. 

Lucknow. 

Cawnpore . 

9 « 

Jhansi. 

Lucknow 


• . 

, 

Agra . 

• 9 

Lucknow. 


Cawnpore 

• 

9 • 

• 

Jhansi . 

9 9 

Gorakhpur. 

( 

Lahore. 







Punjab . . . . j 

Delhi. 

Ludhiana* 







Central India and Rajputana ^ 

A j mere • 

• 

• ■ 


‘ 


Sutna. 

Mount Abu 

• 

• • 

9 



Indore. 

Sutna • 

• 

« • 

9 



Neemuch, 

Central Provinces , / 

Jubbulpore 

Hoshangabad 

• 

• • 

• *> 

9 

Nagpur 

Chanda • * 

• • 

• • 

Jubbulpore. 

Hoshangabad. 





Khandwa , • 

• • 

Khandwa, 






Ploahangabad . 

Seoni . , 

9 « 

* • 

Raipur. 

Saugor, 






Raipur. 







Saugor. 



Berar . . . * . ^ 

Akola • 

9 

• 9 




Akola. 

Amraoti 

* 

9 9 

• 




Amraoti. 


Deesa. 

Veraval. 







Bombay . . ' . • 

Bhavnagar 
Rajkot . 

• 

9 9 

• 9 

. 



Poona, 

Sholapore, 

/ 

Surat. 







# 

Ahmednagar. 







Madras . - * * ( 

Madras 


• 9 

9 

Bangalore. 



) 

(Port Office observatory) 


Masulipatam. 



1 





Mercara. 

Rajahmundry. 




Rangoon. 

Thayetmyo* 







Burma • • * . < 

L 

Tounghoo. 

Mandalay* 








Moulmein. 







Bay Islands . ^ • 

Port Blair. 

— 








This makes a total of 75 observatories inspected during the year. Twenty-nine were in- 
spected by myself, 23 by the Native Inspector, and 23 by the Provincial or Assistant 
Reporters or Sanitary Commissioners. A much larger amount of inspection was done 
than in the previous year. 
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130* The following observatories were in a high state, of efficiency and thoroughly 
satisfactory in every respect at the time of inspection : — 


Allahabad. 

Hazaribagh, 

Poona. 

Sholapore. 

Bnrdwan. 

Durbhunga. 


Mount Abu. 

Port Blair. 

Nagpur, 

Lahore. 

Cawnpore, 

Patna. 


Roorkee. 

Agra. 

Rangoon. 
Mouhnein. 
Chanda. 
Masulipatam. • 


131. The following were in a satisfactory state. There were one or two slight defects,, 
chiefly in the instruments or in the thatching of the shed,, which were in the majority of 
cases rectified at the time of inspection, and in the other cases as soon afterwards as was 
possible 


S'utiia. 1 

Amraoti. 

Mussoorie. 

Delhi, 

Raipur. 

Ajmere. 

Khandwa. 

Saugor. 

Deesa. 

Tounghoa. 

Bhagulpore. 

Surat. 

Thayetmyo‘. 

Motihari. 

Purneafi. 

Indore, 

Julpigoree. 

Seoni. 

Neemuch. 

Rungpore. 

Bangalore. 

Akola. 

Ludhiana. 

Mercara. 

T32. The following gives the 

inspection- reports of Jhansi, Dhubri, Lucknow,. Jub- 


bulpore, Rajkot, and Rajahmundry, which were in a more or less unsatisfactory condition 
at the time of their inspection : — 


Jhansi . — ^The observatory was inspected on the 15th, i6th and 19th June by the 
Native Inspector, the chief object of the visit being to determine the cause of the continued 
low readings of the barometer. It was found that the observer did not adjust the mercury 
surface to the fiducial point, as was suspected by the Meteorological Reporter, and that 
in consequence his readings v^ere at the time too low by amounts ranging from *01 " to 
*02". The wet-bulb thermometer was slightly encrusted. The wind vane was rusty from 
want of oil, and the anemometer very dirty. The observer, it was ascertained, read the 
anemometer erroneously, and it is hence almost certain that the previous wind observa- 
tions are of no value. It was thus necessary for the Native Inspector to spend three days 
in teaching the observer and in remedying the defects at this station. 

Dhibri — Was inspected on the 22nd, 23rd and 24th October by Mr. Gilliland. 
The chief object of the visit was to start the new Beckley^s anemograph and to instruct 
the observer in its working. 


The following extracts are taken from his report : — 

found the inside of the anemograph house very dirty with cobwebs, &Cr, and the recording apparatus, 
especially the cylinder, dirty with old oil which had dropped from the roof.. 

*^The observer seems a very punctual and,, on the whole,, intelligent man«, more anxious, however, to impart 
than to receive instruction.. Like the observers at Julpigoreo and Rungpore,. he did not know how to set the 
barometer vernier. Ordered each day to clean the recording cylinder, &c.^. of the anemograph, he regularly, failed 
to dO' SO, and gave as his excuse that, he required a , second man. He received my instructions and explanations 
as- to his future duties with respectfuUndifference, repeatedly referring me to Article 95 of the Vade Mecum to 
prove that the instrument must be set daily, and, therefore, two men are required.. I took considerable: pains to- 
cndeavour to remove this impression. 
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'‘‘The following instriTments were out of order or unsuitably placed : — 

(1) Fortin’s barometer (L. Casella, No. 974) had the mercury in the cistern so badly oxidized, and the 

ivory point so dirty, that it was quite impossible to determine the fiducial point. I accordingly 
determined to clean it, and gave the observer particular instructions to hold the tube in a particular 
position. Unfortunately he turned his head suddenly and jerked up the open end of the tube, so 
that some air got in. The instrument had consequently to be sent to Calcutta. 

(2) Solar radiation thermometer (Nos. 57562, Negretti and Zambra) had got the top of the stem broken. 

It still registered, however, nearly the same as the others. 

(3) Rain-gauge, Negretti and Zambra, stood in a bad position, and was surrounded with jungle. It had 

no fence round it, 

(4) All the sun thermometers were shaded by the anemograph house from about 3-30 n.M., but there was 

no better place for them. 

The thatch of the thermometer shed was very bad, and there was no ventilator.” 

Lucknow . — This observatory, which some years ago was one of the best in North- 
ern India, has recently been far from satisfactory. The wind observations were fre- 
quently doubtful, or evidently erroneous, in 1888. The observer’s attention was called 
time after time to the errors, but no satisfactory explanation was received. The Native 
Inspector was sent in June 1889 to ascertain the actual state of the observatory, and 
find out, if possible, the cause of the erroneous wind observations. The following extracts 
are given from his report 

“ The ’barometer is hxmg iu the north-west wall of a room in the museum, and is well lighted by a window 
to the right, and suitably placed. 

“ The thermometers were all in order, but the wet-bulbs were thickly encrusted and the muslin and thread 
very dirty. The bottle was dirty. The solar and grass radiation thermometers were in good order. 

The anemograph was in good order and well lubricated, but the direction rod moved with difficulty in 
consequence of the great friction due to its rubbing against a part of the beam. The wind vane, which had been 
recently supplied by the Calcutta office to give the wind direction for the daily weather telegram, had been 
set up very loosely on the top of a packing case, and the north-pointer was nearly 90° out pointing due west. 

The anemometer No. 639, also sent at the same time as the wind vane, was useless, as the cogs were worn 
■and the upright spindle did not catch all the ribs. The fact ought to have been brought to the notice of the 
Calcutta office and a new instrument obtained. The shed was in good order and clean. The observer read the 
instruments correctly,” 

I called upon the observer for an explanation of the disgraceful state of the wind, 
recording instruments, and pointed out that these defects explained the erroneous observ- 
ations of which I had complained. In reply he denied the truth of the statements in the 
inspection report of the Native Inspector, and asserted that the Inspector had made these 
statements from personal reasons. An inquiry finally showed that there was no foundation 
for these assertions, and that the inspection report faithfully represented the state of the 
observatory, and it was hence necessary to fine the observer severely. 

In order to verify the statements of the Inspector, I thought it desirable to visit the 
Lucknow Observatory in the beginning of the cold weather. I found the thermometers 
generally in good order. The anemometer, a new one from - Calcutta, was very loosely 
fixed, and wearing away very rapidly with the constant oscillatory motion it had. The 
wind vane was stuck into a hole in a box placed on a table upon the roof of the museum. 
The whole arrangement was so shaky that it was certain to be blown over in a strong 
wind. The steel parts of the anemograph were much rusted, and the whole instrument 
worked very heavily and failed to indicate the true direction, except in very strong winds. 
The condition of the wind-recording instruments was most discreditable and a disgrace 
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to the observer. Instructions were given for the following changes to be at once carried 
out : — 

(fl) Erection of a pillar on which to fix the wind vane. 

(b) Anemometer to be rigidly attached to wall. 

(ff) Small ladder to be purchased to enable observer to reach and clean anemo- 
graph more easily. 

{d) Steps to give easy access to wind vane, &c. 

The observer was also instructed to submit an estimate of cost of thoroughly cleaning 
anemograph from rust, &c. 

Mr. Hill visited the observatory in December. He found it generally in good con- 
dition. The orders given above had been carried out with respect to the wind vane and 
anemograph. Nothing had been done to the anemometer. Mr. Hill had it securely fixed 
and carefully cleaned and oiled. He had also found out certain irregularities in the observ- 
er’s method of taking the wind observations. The conduct of the observer has hence been 
most unsatisfactory throughout. It is much to be regretted that the observer, who was 
for many years one of the riiost accurate and trusted of the observers in Northern India, 
should have become so careless and indifferent to his work and to the condition of his 
instruments and observatory. He has given the Department much trouble during the 
past twelve months, and it will take several years’ careful performance of his duties to 
regain the former opinion of his superior officers. 

Jubhilpore has also given much trouble during the past twelve months. The 
observer has been on duty many years, and has, until recently, been very favourably 
reported upon, and considered as one of our most intelligent and trustworthy observers. 
His observations for some time past have been occasionally vitiated by errors apparently 
either due to very careless reading of the instruments, or to reading them at incorrect 
hours, or some other flagrant cause. When his attention was called to the erroneous 
observations, he usually insisted oh their accuracy, and endeavoured to prove that the 
instrument or the Meteorological Office was at fault. 

The observatory was thoroughly inspected by Babu Chandi Churn Chatterjee in May 
last, when he remained about nine days in order to remedy defects in the setting up of the 
Beckley’s anemograph, which had been erected there by the Public Works Department, 
and to train the observer to use the Instrument properly. He reported favourably of the 
condition of the observatory. As the observations continued to be occasionally erroneous, 
more especially the 4 P.M., I determined to visit the observatory myself, and ascer- 
tain whether the observer w'as punctual in bis observations. I visited it first on the 10th 
December on my way to Bombay. The observer took the 8 A.M. observations punctually, 
but failed to attend the observatory at 10 A.M. or 4 P.M. He subsequently excused him- 
self on the plea of slight illness. He had,, however, failed to report his illness to the 
Superintendent, and the explanation which he gave was not considered satisfactory by the 
Superintendent of the observatory. I visited the observatory a second time on my 
return from Bombay on the i6th and 17th February. The observer was punctual in tak- 
ing the 8 A.M. and To-hours observations, but did not arrive until. 4-30 P.M. to take the 
4 P.M. observations. . 
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Rajkot Observatory was inspected by myself .on the yth of February. It had not 
been visited for several years. -The thatching of the shed was in very bad condition, and 
instructions were given for its immediate renewal. The instruments for recording the 
force and direction of wind were placed at the top of a wooden staging about 30 feet high, 
which gave a very good exposure to the instruments, but was in a shaky condition. The 
present observer informed me that the preceding observer whom he succeeded about a 
year previously considered the staging unsafe, and hence never ascended it, and observed 
the reading of the anemometer from the foot of the ladder. It was not possible to verify 
this statement, but it throws a very considerable doubt upon the accuracy and value of 
previous observations. The barometer was a small Fortin hanging freely, and with a 
vernier adjusted directly by hand. The mercury was much oxidized, and the scale divisions 
nearly obliterated. It was hence very difficult to read, and the observer deserved much 
credit for reading it so accurately as he did. The dry-bulb maximum and minimum, ther- 
mometers were in good order. The wet-bulbs had evidently not been cleaned for years, 
as the encrustation formed a solid mass from an eighth to a quarter of an inch thick. The 
wind vane was in fair order, but the anemometer was an old instrument, much worn, and with 
the wheels and screws all very loose. It was unfit for use. The observer as.cribed the 
defects to his not being properly taught to keep the instruments in order by the previous 
observer when he made over charge. A new barometer was left, the wet-bulb thermometer 
carefully cleaned, and the observatory placed in a satisfactory condition. The observer 
was found to be intelligent and anxious to take the observations properly. 

Rajahmundry was inspected by Miss Pogson, Reporter for Madras, on the 18th, 
19th, arst and 22nd October, and reported as follows: — 

“ The observatory barometer (Casella, No. 1275) on the Kew principle was clean and in excellent condition. 
It was banging on the northern wall with only a single light from a door on' the same side, and the observer com- 
plained of the difficulty of reading it on dark days. I found that he was in the habit of lifting off the cage, 
loosening the fixing screws in the iron ring at the lower end, and twisting the instrument round to the light — a most 
objectionable method — disturbing the mercury just before each observation and putting the instrument out of posi- 
tion. This was explained to the observer, and he was desired to discontinue the practice ; nevertheless the very 
next time I went to the observatory the cage was down, and he was repeating his own process. After suspending 
my comparison barometer (Casella, No. 713) on the eastern. wall with light from the north and south, and finding 
this a much more favourable position for reading the vernier, dhe observatory barometer (Casella, No. 1275) was 
remoyed to the centre of the same wall. 

•' The thermometer shed is fairly well situated as regards exposure, and was in good condition. The thermometer 
cage was clean, properly fixed, and in good preservation. The maximum and minimum thermometers were hung 
in too slanting positions to ensure accuracy in their readings, so they were altered and put almost horizontal. The 
only perfect thermometers in use w’ere the maximum No. 9876, Negretti and Zambra, and the dry minimum 
Casella No. 29805, which were allowed to remain. . Comparative observations showed that both the wet-bulb and 
wet minimum thermometers were reading three or four degrees too low, and on taking off the muslin and 
'examining the bulbs, these instruments were found to be completely encrusted with thick deposits, making the 
glass bulbs appear like stones. The obs'erver’s explanation was that he used the Godavary river water, and was 
not aware that it would damage the instruments. The end of the wet minimum was broken .off, and the tube 
consequently shifted backwards and forwards. The defective thermometers were consequently exchanged for new 
ones. No anemometer or wind vane has as yet been erected, difficulties having been raised regarding a staging. 
On consulting Dr. Evans, the medical officer in charge of the observatory, however, he said he saw no objection 
to their being placed on the roof of the Civil Dispensary, on a small raised platform with a suitable step-ladder 
to r^ach them, and promised to make enquiries of the Executive Engineer, and to have the matter attended.to. 
This he has kindly done, and arrangements are now in progress for their erection,” 



Meteorological Offices. 

133. The Calcutta branch of the India Meteorological Office and the Bengal Meteo- 
rological Office were combined into one office, and placed under the Head Clerk, Babu 
Fanindra Mohan Basu, wit|i effect from the ist January 1889. The Simla branch of the 
India Meteorological Office has been considerably extended, and performs a very much 
larger portion of the work of tabulation and other office details than formerly.. In addition 
to these offices are the local meteorological offices at Bombay, Allahabad, and Madras 
of which the- first alone issues a Daily Weather Report. 

134; The following table states the number of registers of observations reduced and 
tabulated in the several meteorological offices during the year 1889-90 ; — 


Province, 

Calcutta. 

Simla. 

Allahabad. 

Bombay. 

MADRA.S. 

8-h, 

registers. 

io*h. & i6-h. 
registers. 

8-h. 

registers. 

io*h. & i6-h. 
registers. 

lo-h. & 16-b. 
registers. 

lO'h. & i6"h. 
registers. 

Bengal and Assam .... 

47 

17 





North'- Western Provinces and Oudh . 


... 

12 

7 



Punjab . ^ . 


3 

13 

4 



Rajputana and Central India 

I 

... 

8 

3 

ff •• 

... 

Central Provinces . . * . . 

... 

8 

8 




Berar , , . . , 

... 

I 

2 


3 

" 

Bombay 

I 

1 

.^3 


8 


Madras, Mysore and Coorg 

I 

I 

20 



7 

Burma . 

I 

4 

XI 


... 


Bay Islands 

1 

2 

,,, 

... 



Extra Indian ...... 

3 

S 

I 

... 

... 

I 

Tctal 

55 

42 

88 

14 

1 1 

8 


1 35 - The non-departmental observatories of Madras and Jeypore send their observa- 
tions into the Calcutta Meteorological Office fully tabulated, and require no further reduc- 
tion. Those received from the non-departmental observatories at Bombay and Vizaga- 
patam require partial reduction and slight re-arrangement in the Calcutta Office. -The 
observations sent in by all voluntary observatories are submitted on forms supplied by the 
Department and' are reduced in the meteorological offices. 

136. The more important duties of the Calcutta Office, in addition to the tabulation 
of the 97 registers enumerated above, are— 

(a) The working of the Bay of Bengal Storm Signal Service. 

{h) The preparation of the Bay of Bengal Daily Weather Report and Chart, and of 
the Provincial Daily Weather Report during the south-west monsoon period, 
(c) Ti.e preparation of the Bengal Weekly and Monthly Meteorological and Rain- 
fall Reports published in the 

(if) The preparation of the Annual Reports on the Meteorology of India, and of 
the data for the majority of the special papers and investigations published 
by the India Meteorological Office. 
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"(e) The issue of all instruments to observatories. 

(/) The collection of meteorological data , for the Bay of Bengal from all ships 
entering the port of Calcutta. • . • 

(g) The collection of daily rainfall data for Bengal and from a large number of 
stations in India, and the preparation of monthly and annual rainfall and 
weather statements for the Secretary of State for India, and of various sets 
of rainfall charts. 

137. The chief duties of the Simla Office, in addition to the work of reducing and 

tabulating the observations of 88 stations, are : — ’ 

(t) The working of the West Coast of India Storm -warning Service. 

(2) The issue of flood and other warnings to certain Public Works and other 

officers. . ’ 

(3) The preparation and issue of the India Daily Weather Report, and of Weekly 

and Monthly Meteorological Statements for the Gazette of India. 

(4) The collection of rainfall data for the whole of India and the preparation of 

Weekly Rainfall Reports and Charts. 

138. The chief duties of the Bombay Office, in, addition to the reduction and tabula- 
tion of the observations of eleven stations, are as follows 

(1) The preparation of the Bombay Daily Weather Report and Chart. 

(2) The collection of meteorological data for the Arabian Sea from vessels entering 

the port of Bombay. 

(3) The tabulation of rainfall data for Bombay. 

139. The Allahabad and Madras Meteorological Offices, in addition to tabulating the 

observations of the second class observatories in their respective provinces, collected the 
provincial rainfall data during the year and published weekly or monthly returns in the 
local Gazettes. • ■ 


140. The following is a list of the number of ministerial officers and menial servants 
in the several meteorological offices at the end of the year 1889-90 : — 






India and Bengal. 

North- 

Western 

Provinces. 

Western 

Madras. 






Calcutta, 

Simla. 

India. 

Total. 

Mead Clerks 




I 

I 

1 

I 

X 

5 

laspector 


• 

• • M 

1 (a) 


... 

... 

«« « 

I 

Computers . 


• 


. 2 

I 

... 



3 

Clerks and Copyists 


• 

* • • * 

7 

... 

I 

■ >(i) 

2 

II 

Tabulators . • • 


- 

. . . V . 

2t 


3 

6 

••• 

43 

Draughtsmen 


• 

• « • • 

3 

3 

... 

' t ( b ) 


7 

Artisafts , . 


* 


3 * 

... 

... 

... 

’ 

3 

Peoos and menial* 

• 

• . 


J3t 

8 

a 

4(4 

a * 

■ 

129 


(a) Vacant since September 1889 . 

{h) Paid from contribution of the Bombay Chamber of Commerce for the Bombay Daily Report. 

(r) TWb of these are paid from contribution of the Bombsiy Chamber of Cojnmeroe {on theiBpmbay iDaily Report. 
* Paid from subscriptions to Bay of Bengal Daily Weather Report, 
t Two of these are paid from subscriptions to Bay of Bengal Daily Weather Report. 

J Including one actinometric observer* 
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141. An unusually large amount of special work has been done by the meteorological 
offices (chiefly Calcutta) during the year. The daily sums and means of the data men- 
tioned in paragraph 78 of last year’s Administration Report were worked out during the 
early part of the year for the months of May to December. As already stated in para- 
graph 22, the employment of 30 temporary clerks during the months of January and Feb- 
ruary 1890 was sanctioned for the tabulation in a special manner suited for ready refer- 
ence, and for the calculation of monthly, weekly, or daily means, &c., of the rainfall data 
collected and accumulated in the respective Provinces of India. Twenty-five of these 
were employed at Calcutta to tabulate the rainfall data of the North-Western Provinces, 
the Punjab, the Central Provinces, and Assam. _ This work was completed (with the 
exception of the calculation of the means) during these two months. 

Five clerks were employed at Bombay for the same period to tabulate a portion of 
the rainfall data of that area. Finally, a sum of R500 was sanctioned to pay for the work 
of tabulating the 22 years’ available data for the Madras rainfall-registering stations. Miss 
Pogson made special arrangements in order to have the work carried out rapidly and 
satisfactorily at Madras. 

Hence by far the greater part of the rainfall data was tabulated before the end of the 
year, and is now available for future reference in the Calcutta Office, and special arrange- 
ments will be made in order that the record may in future be kept up to date. 

142. The number of rainfall stations which sent returns to meteorological offices in 

1889-90 is as follows : — . 

Bengal . . .... . . . . . 255 station^. 

North-Western Provinces and Oudh .... 274 ,, 

Madras . ' , . . . . . . . 316 „ 

143. Babu Fanindra Mohun Basu, Head Clerk of the Cfficutta Central Meteorolo- 
gical Office (or combined India and Bengal Meteorological Offices), has controlled that 
office with marked judgment and ability during the past year, and assisted largely in 
adapting the office to the changing and extending requirements of the'Department. The 
Chief Computer of the Calcutta Office, Babu Nirduksha Kumar Ghosh, has carried out 
his part of the office work with intelligence and skill. Both of these officers took a very 
great interest in the preparation of the Hand-book, of Cyclonic Storms in the Bay of 
Bengal, and assisted me very materially in the selection and tabulation of the data, and 
worked out of office hours in' order to help me to prepare and complete it as quickly as 
possible. 

144. The Simla Office, of which Babu Allah Buksh is the Head Clerk, has improved 
very considerably during the past year. ' Lala Hem' Raj, my Personal Assistant, and Babu 
Araar Singh, Computer, have worked very zealously and intelligently, and assisted largely 
in the preparation of the Daily Report and the special investigations carried out .by 
Mr, Dallas and myself during the year. 

145. The Provincial Reporters report favourably of the work of their respective 
offices. The Bombay Meteorological Office has done exceptionally good work during 
the past year, and has adapted itself readily to the, extended requirements of issuing the 
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Daily Weather Report and collecting marine data. This, in the opinion of the local Re- 
porter, and l am able from my own experience founded on several recent visits to Bombay 
to confirm, is very largely due to the intelligence and practical zeal and energy of the 
Head Clerk, Mr. Ganesh, Shadashiv. 

146. The Provincial and Assistant Reporters have contributed even more largely 
than usual to the efficient and satisfactory working of the Department during the past 
year. Mr. Hill, Meteorological Reporter to the Government of the North-Western Prov-, 
inces and Oudh, especially has rendered me the most valuable assistance in considering 
and settling the most important scientific questions in connection with meteorology during 
the past year. He was ever ready to give any assistance in such questions, and his wide 
scientific knowledge and special acquaintance with the science and literature of meteoro- 
logy made his assistance especially valuable. The assistance he gave me in the consi- 
deration of the value of the solar radiation observations is an illustration of the services 
he rendered to the Department in addition to the ordinary duties of his meteorological 

appointment. ^ • 

Mr. Dallas, Assistant Meteorological Reporter to the Government of India, has 
worked the West Coast of India Storm-warning Service, and Messrs. Pedler, Meteorological 
Reporter to the Government of Bengal, and Little, the Bay of Bengal Storm-warning 
Service, carefully and efficiently, and have suggested improvements or helped me in carry- 
ing out the minor changes effected during the year in the methods of performing the 
storm-warning duties suggested by experience. 

Special credit is due to Mr. Hutchinson, Meteorological Reporter for Western India, 
and the Head Clerk, Mr. Ganesh Shadashiv, for the very successful manner in which they 
initiated the publication of the Bombay Daily Weather Report and Chart. 

Miss Pogson, Meteorological Reporter to the Government of Madras, gave very useful 
and ready assistance in tabulating the rainfall of the Madras Presidency. The various ■ 
return's prepared by her office are models of neatness, and are the strongest evidence of 
the careful supervision that she exercises over her department and office. 

Instruments. 

147. The following table gives the return of the instruments in store at the beginning 

and end- of the year, and of those received and issued by the India Meteorological Office 
during the year to the various meteorological offices and departments, and includes the 
stock, receipts, and issues of the Alipore Observatory ; ^ ■ 


Return of the Stock, Receipt, and Issue of Instruments for the year iS8p-po. 


Instruments. 

In store, 
•1st April 
1889. 

Received, 

1889-90. 

Lssued, 

1889*90. 

In Store on 
31st March 
1890. 

Barometers, observatory, Fortin’s principle . . 

26 

40 

! 

. 35 

3* 

„ H „ ... . * • 

3 ' 

3 


6 

„ mountain portable tripod (Adie) . . . * » 

20 

12 

2 

30 

„ marine, Kew principle . . . . 

21 

3 

2 ' 

22 

„ Negretti and Zambra (various) . . . ^ 

8 

8 

7 , 

9 
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Return of the Stock, Receipt, and Issue of Instruments for the year i88g-go — continued. 


In store, 
1st April 
1889. 

Received, 

1889-90. 

Issued, 

1889-90. 

In store on 
31st March 
1890. 

12 

2 

4 

10 

I 

... 


X 

28 

7 

... 

35 

(5 

4 

... 

10 

63 

47 

42 

68 

75 

64 

’ 47 

92 

33 

35 

32 

36 

26 

10 

... 

' 36 

2 

... 

... 

2 

66 


59 

<53 

25 

16 

14 

27 

14 

... 

... 

H 

7 

... 

... 

7 

7 

... 

... 

7 

1 

... 

... 

1 

5 


... 

S 

3 

... 


3 

7 

... 

... 

7 ^ 

I 

... 

... 

I 

... 

1 


I 

I 

... 

... 

l 

7 

... 

• 

7 

I 

.M. 


I 

2 

... 


2 

I 

... 

... 

1 

'3 

I 

1 

3 

10 

I 

... 

11 

5 

... 

... 

5 

I 

... 

... 

I 

. 44 

SP 

38 

56 

33 

5 

. 17 

21 

1 

1 

2 

««a 

3 


... 

3 

IIO 

3 

6i 

52 

* 3 

... 

... 

3 

3 


... 

4 

179 

8 

H 

173 

11 


I 

10 


Instruments. 


ii in pairs 


Barometers^ -Aneroid .... 

Hick’s Barograph 

Thermometers, standard, with attached scales 
» ), without „ „ 

,, for Hygrometers (Kew pattern) 

„ maximum for shade . 

• „ solar in •vacito (self-registering) 

„ „ (non-self-registering) 

„ y, not in vacuo 

„ minimum for shade , 

,) », for radiation 

Sling thermpmeters 

Chemical „ . . . , 

Six’s „ . , . , 

Common „ . , , , 

Travellers’ maximum and minimum thermometers 
Frankland’s sun thermometers . 

Boiling-point „ . . 

Thermograph with Negretti and Zambra’s sets of recording 
Negretti and Zambra’s sets of recording thermometers 
Pouillet’s Pyrheliometer . 

Stewart’s actinometers (thermometers for) 

>, ,1 (chamber for) * 

Hodgkinson’s actinometers ‘ , 

Herschell’s „ . , . 

Regnault’s hygrometers 
Daniels » . » 

Halleur’s „ 

Pocket spectroscope (Browning’s) 

Anemometers . , . , 

Wind-'vanes . . . , 

Casella’s anemographs , , 

Electrical anemometers and wind- vanes 
Rain-gauges (Symons’s), 5" diameter 

»> ( >t ) 6” ,, , 

M ( » ) 8" „ 

Measure glasses for 5” rain-gauges 
„ „ for 6" 


the: 


meters 
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Return of the Stock, Receipt, and Issue of Instruments for the year i88g-go — concluded. 


Instruments, 

In store, 

1st April 
1889. 

Received, 

1889-go. 

Issued, 
1889-90. . 

In store on 
31st March 
1890. 

Measure glasses for 8" rain-gauges 





■ 3 

I 

I 

3 

Reading lenses . . . . . . 





1 

19 

12 

8 

Sun thermometer-stands • . . . . 





*3 

9 

, 3 

19 

Radiatj on thermometer's pads . 





6 

13 

S 

14 

Barometer cages . . , . ’ . 





... 


13 

2 

Thermometer cages . • , , . 





7 . 

9 

7 

9 

„ „ for ships 





14 . 

2 

... 

16 

Prismatic compasses * . . . . 





I 

I 

... 

2 

Magnetic ,, * . , , , 





... 

7 

2 

S 

Sand-glasses (3-minute) . , . , , 





47 ■ 

■ ■ 31 

II 

67 

Sundials ...... . 





I 

2 

... 

3 

Clocks - 





X 

5 

6 


Watches 





... 

, 29 

9 

26 

Bottles for wet'-bulb thermometers 





97 

I 

24 

74 

Electrophorus 





. X 

... 

... 

X 

Filled tubes for marine Kew principle barometers 





5 

... 

S 

... 

,, „ for observatory Kew principle barometers 





IS 

... 

1 


j, „ for Adie's barometers 






4 

... 

4 

,> Negretti and Zambra's barometer 

» 





X 

... 

X 

Chain for Casella's^embossing anemograph » 

« 




100 ft. 

... 

6 ft 

94 ft 

Gauges for testing Symons’s rain-gau’ges . 

• 




I pair 

I pair 

... 

2 pairs 

Plummet . , . . 





1 


... 

I 

Bull’s-eye lanterns ...... 





... 

14 

9 

5 

Bed-plates for anemometers .... 





23 

••• 

6 

17 

Altitude thermometers . ... 





... 

4 

... 

4 

Hydrometer ....... 






I 

... 

I 

Air-meters . . . • • • • 

* 




... 

4 


4 

Instruments, drawing, mathematical . . . 

i 




... 

5 sets 

Ssets 

... 

Parallel ruler 

« 




... 

I 

i 

... 

Traveller’s anemometer . , . » . 






1 

... 

I 

Spring balance ...... 





■ * ... 

I 

X 


Measuring tape 





... 

« 

... 

I 

Spirit levels . 






2 

... 

2 ■ 

Declinometer , . . . . . 






X 

... 

1 

Theodolite . . 




• 

M. 

1 

X 

... 

Sunshine-recorder .... .1, 





... 

1 

... 

X 

Centimeter . . . • 

• 




... 

I 

... 

1 

Draper’s self-recording thermometer . 

• 





I 

... 

I 



64 

Library. 

148. Appendix A, gives a list of the additions to the Library during the past year. 
It is in good order, except that some of the books have been slightly spoiled by insects. 
The books are now continuously looked after. . 

149. Appendix B gives a list of the Government officials, libraries, observatories, 
societies, &c., to which the publicatiohs of the India Meteorological Department are pre- 
sented, including those which send their own publications in exchange. 

JOHN ELIOT, . 

Meteorological Reporter to the Government of India. 


Meteorological Office, 
Calcutta, 28th August 18 go. 



65 


APPENDIX A. 


Presentations to the Library from the tsi April i88g to the srst March i8go. 


Place. 


Algeria , 


Allahabad 


Amsterdam 
Bangalore 
Batavia . 


Berlin . 


Berne 



Meteorological Service 


Government Of the North-West* | 
ern Provinces and Oudh, 


Title of Work. 


Land Records and Agriculture 
Office. 


Royal Academy of Sciences 

I 

Chief Commissioner of Coorg 


Magnetical and Meteorological 
Observatory* 


Gesellschaft fur. Etdkunden \ 


German and Austrian Meteoro- | 
logical Society, 

K. Preussischen Meteorologis- 
chen Inatitut. 


Dept, de V Interieur de la 
confederation Suisse, 


Bulletin Mdtdorologique du Gouvernment General del'Algdrie, February 
to December 1889, 

Bulletin Mensuel, April to December 1888. 

Minutes of the Managing Committee of the North-Western Provinces 
and Oudh Provincial Museum, Lucknow, for August 1883 to March 
1888* 

/I First Forecast of the cotton crop of 1889. 

Final Forecast of the cotton crop for 1889-90. 

Final Forecast of the Indigo crop for 1889. 

Wheat and oilseed Forecast for November 1889* 

Second Forecast of the wheat crop of 1889-90. 

\| Ditto of the linseed and rapeseed crop of 1889*90. 

Jaarboek, 1888. 

Verslagen en Mededeelingen, Afd. Natuurkunde, Derde reeks, Deel V, 

Report on the Administration of Coorg, 1888-89. 

Rainfall in the East Indian Archipelago, 1888. 

Observations made at the Magnetical and Meteorological Observatory 
' at Batavia, Volume XI, 1888. 

Verbandlungen, Band I to XVI and No. i of Band XVIL 

Mittheilungen der Afrikanischen Gesellschaft in Deutschland. Volumes 
I to IV, and Parts i to 3 of Volume V* 

Zeitschrift der Gesellschaft fur Erdkunde Nos. 121 to 145. 

Mittheilungen von Forschungsreisenden und Gelehrten aus den Deut- 
schen Schutzgebieten, Parts i to 4 of Volume I and Parts i to 5 of 
Volume II. 

Meteorologische Zeitschrift, March 1889 to February 1890, 

Ergebnisse der Meteorologischen Beobachtungen im Tabre 1887 and 
Jahre 1889 Heft 1 . 

Tableau graphique des observations' hydrom^triques Sulsses pour le 
I Bassin du Rhln, Aar, Reuss, Limmat, Rh6ne und Tessin luly to Dec- 
ember 1888. 

I Graphische Darstellung der Lufttemperaturen und der Niederschlags* 
hShen im Rheingelbiet, Aarebiet und Reuss, Limmat, Rhone, Tessin, 
und Inngebiet January to June 1888. 

Tableau graphique des temp< 5 ratures de 1 * air et des hauteurs pluviales 
pour le Bassin du Rhin, pour le Bassin de V Aar, pour les Bassins 
de la ReUss, Limmat, du Rh6ne , du Tessin et de P Inn July to 
December 1888. 

I Graphische Darstellung der schweizerischen hydrometrischen Beoba- 
Chtungert iiber das Rheingebiet, Aaregebiet, Reussgebiet, Limmat- 
gebiet, Rh6negebiet, and Tessingebiet January to June 1^89. 


K 
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Presentations to the Library from the ist April 1889 to the jrsf March /,?po— continued. 


Title of Work. 


Bombay 


Brisbane 


Brussels 


Bucharest 


Cairo 


I Government of Bombay 


1 Government Observatory , 


Land Records and Agriculture 
Office, 


I Meteorological Office 


Meteorological Observatory 


Royal Academy of Sciencea 


Royal Observatory 


Iqstitut M($t(SorolQgique de 
Roumauie, 


Twenty-fifth Annual Report of the Sanitary Commissioner for the Gov- 
ernment of Bombay, 1888* 

Magnetical and Meteorological observations made at the Government 
Observatory^ Bombay, 1887, 

Annual Report of the Government Experimental Farm, Hyderabad 
(Sind), for the year ending 31st March 1S89, 

Crop Experiments, Bombay Presidency, 1888-89, 

Brief sketch of the Meteorology of the Bombay Presidency in 1888-89. 

Account of the Operations of the Weather Bureau and List of stations. 

Meteorological Report for 1887, 

Meteorological Instructions. 

Meteorological Synopsis of the Brisbane Observatory during January to 
June 1889, 

Monthly Meteorological Summaries taken at Meteorological stations in 
the Colony of Queensland during January to June 1889. 

Rainfall Summaries taken at Meteorological stations in the Colony of 
Queensland during January to June 1889, 

Telegraphic Code and special notice to observers. 

^ Weather Chart of Australasia, 19th January to 19th December 1889. 

’ Bulletins de F Academic Royale des Sciences, des Lettres et des Beaux- 
j Arts de Belgique, 3me Sdrie, Tomes XIV to XVIl. 

Annuaire de F Academic Royale des Sciences, des Lettres et des Beaux- 
Arts do Belgique, 1888-89. 

r Annuaire de V Observatoire Royale de Bruxelles for 1885 to 1888. 

\ Annales de 1 ’ Observatoire Royale de Bruxelles, S(^rie II, Tome II, 

r Studiu asupra Climei Biicurestilor in Anii, 1885-88, Pt, I. 

^ Annales cle I’ Institut Mdtdorologique de Roumanie pour 1 ’ Annee 1887, 
( Tome III. 


• Egyptian Statistical Bureau , Bulletin Plebdomadaire, Nos, 11 to 52 of 1889 and Nos. i to 9 of 1890. 


CQ«.ptrone( and Auditor Gen.( Budget Estimates. 1889.90. 

( Civil Estimates, 1889-90 

Director General of Telegraphs . Indian Telegraph Guide, October 1889. 

Director General of the Post Indian Postal Guide, January 1890, No. 33. 
Office. 


Calcutta 


I Geological Survey of India 


s . Government of Bengal 


Records of the Geological Survey of India, Volume XXII, Parts II-IV 
and Volume XXIII, Part I. 

The Civil Service Regulations, ist Edition, 1889. 

Returns of the Rail-borne Trade of Bengal for the quarters ending 31st 
December 1888 and 31st March, 30th June and 30th September 
1889. 

Report on the External Trade of Bengal with Nepal, Tibet, Sikkim, and 
Bhutan, for the year 1888-89. 

Report on the Rail-borne Traffic of Bengal during the year 1888-89. 
Report on the River-borne Traffic of Bengal, 1888-89. 

Report on the Administration of Bengal, 1888-89. 


Presentations to the Library from the rst April i88g to the ^rst March /(Spa— continued. 


Place. 



Title ol: Work. 


Government of Bengal 


Government of India, Home 
Department. 


Calcutta— { 


Government of India, Reve- 
nue and Agricultural Depart- 
ment, 


Indian Association for the Cul- 
tivation of Science, 

Lieutenant-Colonel J. Water - 
house. 

Mathematical Instrument Office 


Report on the Administration of Bengal, tSSS-Sp, in its relations with 
Tributary States and Frontier affairs. 

General Report on Public Instruction in Bengal for 1888-89. 

Annual Statistical Returns and brief notes on Vaccination in Bengal for 
the year 1888-89/ 

Divisional Administration Reports of Bengal for 1888-89^ 

Resolution reviewing the reports on the working of the District Boards 
of Bengal during the year 1888-89. 

Revenue Report of the Public Works Department, Irrigation Branch, 
Bengal, for the year 1888-89. 

Bengal Quarterly Civil List, ist October 1889, and ist January 1890. 

Twenty-firat Annual Report of the Sanitary Commissioner, Bengal, 
1888. 

The American Ephimeris and Nautical Almanac, 1889, published by 
United States Hydrographic Office, Navy Department, Washing- 
ton. 

List of Civil Officers holding Gazetted appointments under the Gov- 
ernment of India in the Home, Legislative, Foreign, and Revenue and 
Agricultural Departments, corrected to ist July 18S9, 

The Civil Service Regulations, ist Edition, 1889. 

Gazetted appointments under the Government of India in the Home, 
Legislative, Foreign, and Revenue and Agricultural Departments, cor- 
rected to ist January 1889, . 

The India Office List, 1889. 

Administration Report of the Indian Marine for the year 1888-89. 

Report of the twelfth Annual Meeting of the Indian Association for the 
Cultivation of Science, held in April 1889. 

Memorandum on the Barisal guns. 


Descriptive Catalogue of Instruments obtainable at the Mathematical 
Instrument Office. 


Pat Doyle, Esq, 

Sanitary Commissioner with the 
Government of India. 

Surveyor General of India ^ 


V 

Cambridge (U. S. A.) 


W. R. Williams, Esq. . . 

Harvard College Observatory . 


Carlsruhe 


Chemnitz 


Central Bureau fur Meteorolo- 
gie und Hydrographie. 

Royal Meteorological Institute . 


Coimbra . 
Colombo 


Observatorio Meteorologico 
Maguetico. 

Surveyor General of Ceylon 


e. 


Indian Engineering, Volume V, Nos# 15 to 26, Volume VI, Nos. i to 26 
and Volume VII, Nos. i to 13. « 

Twenty-fifth Annual Report of the Sanitary Commissioner with the 
Government of India, i888. - . 

General Report on the Operations of the Survey of India, 1887-88; 

Metric weights and measures and other tables prepared for the use of 
the Photographic and Lithographic Offices, Survey of India. 

Bengal Pilot’s Vade Mecum, 1889. 

Annals of the Ohservatbty, Volume XX, Part I (observations made at 
the Blue Hill Observatory in 1887). 

Ergebnisae dec Meteorologischen Beobachtungen im Jahre 1888. 


Jahrbuch fur 1887 , 11 HSllfte, Abtheilung III, and 1888 , 1 H&lfte, Abthei- 
lung, II and 1 . 

Observa96es Meteorologicas, Anno de 1888. 

Administration Report, 1888, Part 11 , Scientific— Meteorology. 
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Presentations to the Library from the ist April i8Sg to the ^isi March i8go — continued. 


Title of. Work. 


Copenhagen 


Cordoba 


Costa Rica 


Dehra Dun 


Dorpat 


Institut Meteorologique Danois , 


Edinburgh 


Hamburgh 


C Insti 
C Royj 


(. Royal Academy of Sciences 

r Meteorological Office • , 

( National Academy of Sciences 

. Instituto Meteoroloigco Nacio- 
nal. 

, Trigonometrical Branch, Sur- 
vey of India. 

. Observatory , , . ^ 


Royal Dublin Society 


I Scottish Meteorological So- 
ciety, 


Deutsche Seewarte 


Havanna • 


Hongkong 


Hyderabad , 


Iowa 


Jeypore 


Lahore 


Leipzig 


Lisbon . 


Observatorio del Real Colegio 
de Belem 

Observatory . . * . 


. Secretary for Berar to the Resit 
dent, 

, Dr. Gustavas Henrichs • 


Maharajah's Observatory , 


Bulletin Meteorologique du Nord, February 1889 to January 1890. 
Oversigt, Nos. 3 of 1888 and i and 2 of 1889. 

Ligeros apuntes sobre el cHma de la Republica Argentina. ■ 

Boletin de la Academia Nacional Ciencdas Tomo XI, Entrega 3a. 
Boletin, Trimestral, No, 4, October to December i888. 

Spirit levelled heights, No. 4, Madras Presidency, Season 1887-88. 
Observations, September 1888 to May 1889. 

Bericht uber die Ergebnissee der Beobachtungen an den Regenstation 
fur das Jahr 1887. 

Scientific Proceedings, Volume VI, New Series, Parts 3 to 6. 

Scientific Transactions, Volume IV, Series II, Nos, 2 to 5. 

Journal, third series, Nos, 5 and 6 . 

Aus dem Archiv der Deutschen Seewarte, VUI to XI, Jahrgang 1885 to 
1888, 

Monatsbericht, September 1888 to October 1889. 

Die Ergebnisse der Wetterprognosen im Jahre 1888, 

Deutsche uberseeische Meteorologische Beobachtungen Heft II, 

Ergebnisse der Meteorologischen Beobachtungen in Deutschland Tahr 
1887, ^ 

Wetterbericht, ist March 1889 to 28th February 1890. 

Ergebnisse der Meteorologischen Beobachtungen im systeme der Deut- 
schen Seewarte Hit die Lustren, 1876-1880 und 1881-1885 sowie das 
Dezennium, 1876-1885. 

Berichterstattung von Lootsen-Kommandeuren, Hafenmeistern, Vors- 
tanden von Signalstellen, etc., iiber die Wirksamkeit des Sturmwar- 
nungswesens an der Deutschen Kiiste. 

JObservaciones Magndticas y Meteoroldgicas for January to December 

1887. 

Observations made at the Hongkong Observatory in the year 

1888. ^ 

Administration Reports of the Hyderabad Assigned Districts for 1860- 
70, 1870-71, 1873-74, and 1875-76 to 1887-88. ^ 

Iowa Weather Report for 1880, 1884, 1885 and 1887, and the vearlv 
numbers of 1878, 1879, 1882 and 1883. ^ 

Annual Reports of the Jeypore Medical and Meteorological Institutions 
for 1888 and 1889. 


Government of the Punjab , Karnal Settlement Report and maps* 


Meteorological Office 


Monthly summary of Meteorological conditions prevailing over the 
Punjab for April 1889 to January 1890, ^ 


• Vereins fur Erdkunde , . Mittheilungen des Vereins fiir Erdkunde zu Leipzig, 1888. 


. Observatorio do Infant^ D. ' 
Luiz, . 


Observatorio do Infante D. Luiz Volumes XXIII and 

XaIV, 

Annaes do Observatorio do Infante D. Luiz, observacoes dos postos 
Meteoroiogicas, segundo o piano adoptado no Congresso de Vienna 
1883 to 1885. ' 
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Presentations to the Library from the ist April i88g to the 31st March iSgo — continued. 


Place. 

Donor. 

Title of Work. 

Lisbon . 

Observatorio do Infante D. 
Luiz. 

Humidade do ar em Lisboa, 1856-1880. 


G. J. Symons, Esq, 

Symons's Monthly Meteorological Magazine for March 1889 to Febru- 
ary 1890. 


Hon. R. Abercromby, F.R.M.S. 

Observations on cloud movements near the equator, and on the general 
character of the weather in the “ Doldrums.’’ 


/ 

Weekly Weather Report, Volume VI, Nos. i to 52. 

Hourly Readings for 1886, Parts 1 to IV. 



Meteorological Observations at stations of the second order for the 
year 1885. 



Summary of the observations made at the stations included in 
the Daily and Weekly Weather Reports for January 1888 to July 
1889. 



Supplement to charts showing the mean barometrical pressure over 
the Atlantic, Indian, and Pacific Oceans. 


Meteorological Office , 

Report of the Meteorological Council to the Royal Society for the year 
ending Gist March 1880. 

London . • / 


Quarterly Weather Report, Part IV of 1879, and Part I of 1880. 

Daily Weather Reports for xst. July 1888 to 30th June 1889. 



Bulletin International Bureau Central Meteorologique de France, Paris, 
Eor 1888. 



Report of the 4th Meeting of the International Meteorological Commit- 
tee held at Zurich, September 1888. 


\ 

Anemograph Minro for 1883 to 1885, published by the Physical Central 
‘ Observatory, St. Petersburgh. 


Publishers « « • • 

Westminster Review for April to December 1889. 


Royal Asiatic Society . 

Journal, Volume XX, Part IV. 


Royal Meteorological Society ^ 

c 

Meteorological Record, Volume VIII, Nos. 31 and 3a, Volume IX, 
Nos, 33 and 34. 

Quarterly Journal, Volume XV, Nos, 69 to 72. 


Royal Society • . 

Proceedings, Volume XLV, Nos. 274 to 279 and Volume XLVI, Nos. 
280 to 284. 


^ Society of Arts • 

Journal, Nos. 1846 and 1895 to 1946. 

Madras . 

Board of Revenue • 

Weekly Abstract of Season Reports for the weeks ending 26th October 
1889 to 15th March 1890. 

Madrid # 

, Observatory . . • 

Resumdn de las ObservacionesSMeteorologicasde Provincias, 1884, 1885, 

l886 and 1887, 

Magdeburqh . 

Magdeburgischen Zeitung 

Jahrbuch der Meteorologiscben Beobachtungen der Wetterwarte der 
Magdeburgischen Zeitung Jahrgang, VII, 1888. 

Manchester . 

. Literary and ’Philosophical So 
ciety. 

Memoirs and Proceedings, 4th Series, Volumes I and II. 

Manila . • 

, Meteorological Observatory 

Curvas Meteorogrdficas Trazadas en conformidad con las observaciones 
verificadas 1885 to 1888. 

Marseilles 

. Commission Mdt63rologique des 
Bouches-du-Rh^ne. 

^ Bulletin Annuel de la Commission Mdtdorologlque de Ddpartment des 
Bouches«du-Rh6ne Ann6e 1887. 

Mauritius 

, Royal Alfred Observatory 

Annual Report of the Director of the Royal Alfred Observatory. Mau- 
ritius, for the year 1887, 


Presentations to the Library from the isi April i88g to the March continued. 


Place. 


Melbourne 

Mexico ♦ 

Milan . 

Monte Video , 
Montsouris (Paris) 


Munich 


NAGPUJi . 


New Haven , 

New York 

Oxford . 

Paris 

. Philadelphia 

POLA . . 


DoDor. 


Title of Work. 


Observatory , 


Central Meteorological 
Magnetical Observatory* 


and I 


Sociedad Cientifica Antonio 
Alzate.” 


ico I 


I Monthly Record of results of observations io meteorology, terrestrial 
magnetism, &c,, taken at the Melbourne Observatory September 
iS88 to September 1889. 

Boletin Mensual Vol, I, Nos. 8 to 12, and Vol. 11 , Nos, i and 2. 

, Anales del Ministerio de Foraento, Vol. VIII. 

Meraorias de l!a Sociedad Cientifica “Antonio Alzate,” Vol. II, 
No, XI and Vol III, Nos. I and II. 

Pdblicaaioni del Reale Osservatorio di Brera in Milano, Nos. 34 and 35, 
Osservazioni Meteorologiche esequite nell’anno 1888. 

Boletin Mensual, Ano II, No. I. 


Meteorological Central Station - 


Royal Bavarian Academy of^ 
Sciences. 


R. Osservatorio Astronomico 
di Brera. 

Observatorio Meteorologico del 
Colegio Pio de Villa Colon. 

Observatoire Municipal , . Annuaire de P Observatoire Municipal de Montsouris pour P an 1889. 

Uebersicht fiber die Witterungsverhfiltnisse im KSnigreiche Bayern, 
February 1889 to January 1890. 

Beobachtungen der Meteorologischen stationen im- Konigreiche Bayern, 
' Vol. IX, Part 4, Vol X, Part 4, Vol. XI, Parts I to III 

Das Bayerische Praecisions-Nivellement. Siebente Mitteilung von, 
Carl Max von Bauernfeind. 

I Abhandlungen der Mathematisch-Physikalischen Classe der K. B. 
Akademie der Wissenschaften Vol XVI, Part III. 

I Sitzungsberichte der Matbematiscb-Pbysikalischen classe der K. B. 
Akademie der Wissenscbalten, 1887, Part III, and 1888, Parts I and II 

I Returns of Rail-borne Trade of the Central Provinces for the quarters 
ending 30th September, 31st December i888, 3 ist March, 30th June, 
and 30th September 1889. 

I Resolution on the Revenue Administration of the Central Provinces for 
1887-88, 

I Resolution on the management by Government of private estates in 
the Central Provinces for the revenue year 1887-88, ending the 30th 
September 1888. 

Contributionsi to Meteorology, Chapter III 

Report of the Observatory of Yale University for 1888-89. 

Transactions of the Astronomical Observatory of Yale University, 
Volume I, Part II, 

Annual Report for 1888, 

Abstract of Registers from self-recording instruments for January to 
December 1889, 

I Results of meteorological observations made at the Radcliffe Observa- 
tory, Oxford? JD the year 1885. 

Bulletin International for ist March 1889 to 27th February 1890. 

Bulletin Mensuel for January 1889 January 1890. 

Journal for March 1889 March 1890. 

Climatology of Pennsylvania by Lorin Blodget. 

I Meteorologische und Magnetische Beobachtungen for February 1889 to 
January 1890, 

I Jahres ubersicht der Meteorologischen,, und Magnetischen Beobachtun- 
gen fur 1888, 


Chief Commissioner, Centrals 
Provinces. 


Prof. E, Loomis 


Yale University Observatory 


Observatory 


Radcliffe Observatory , 


Bureau Central Meteorologique f 
de France, / 


Franklin Institute . 


■ -S 


Hydtographischen Anapte 


7 ': 


Presentations to the Library from the xst April 188^ to the 31st March /^po— continued. 


Place. 

Donor. 

Title of Work. 

Poona 

Tidal and Levelling Operations, 
Survey o£ India. 

Tide Tables for the Indian Ports for the year 1889. 

Prague . 

K, K. Sternwarte' ♦ « 

Magnetische und Meteorologische Beobachtungen for 1888. 

Puebla . 

Observatorio Meteorologico \ 
del Colegio del Estado de < 
Puebla. f 

Resumen correspondiente a cada dia, January and March to December 
1889. 

Resumen de ii anos di Observaciones Meteorologicas en el Colegio de 
Estado de Puebla. 


( 

Note on the character of the season and the crops, 1888-89. 

Rangoon, 

\ 

Director of Land Records and J 
Agriculture, Burma. 'S 

( 

Annual Report on the Chemical Laboratory for the year ending 31st 
August 1888. 

Note on the Rainfall and character of the season, 1887-88. 

Annual Report for 1887-88. 

RlO-DE-]ANEIRO 

Imperial Observatory • 

Revista do Observatorio, June to August, and December i888, and Feb- 
ruary to December 1889, 

Riposto . 

Osservatorio Meteorologico del 
R, Istituto Nautico di Riposto. 

Bollettino Mensile, February 1889 to February 1890. 

Rome 

Ufiicio Centrale Meteorolo^ j 
gico e Geodinamico, 1 

Bullettino Meteorico, March 1889 to February 1890, 

Annali dell’ Ufficio Centrale Meteorologico e Geodinamico Italiana, 
Series II, Volume VII, Parts I to III, ana Volume VIll, Parts 1 to IV, 

RousDON (Devon) . 

C. E. Peek, Esq, . , 

Meteorological observations made at the Rousdon Observatory for 
1888. 

Shillong 

Chief Commissioner, Assam • ^ 

Annual Report of the Department of Land Records and Agriculture, 
Assam, for 1888-89. 

Annual Report on the Administration of the Land Revenue in Assam 
for the year 1888-89, 

Simla 

Director-General of Railways * 

Administration Report on Railways in India for 1880-81. 

Singapore . e 

Colonial Secretary, Straits Set- 
tlements* 

Annual Report on Meteorological observations in the Straits Settle- 
ments for i888* 

Stattgart « 

Dr, L. Meyer • . . . 

Mithielungen der K. Wiirtembergischen Meteorologischen Central Sta- 
tion, Jahfgang 1888. 


A, Schonrock , , . - 

Zusammenfassung der resultate wiederholter vergleichungen der 
normalbarometer in Europa. 

St. Petersburgh . \ 

Physical Central Observatory , | 

Annalen des Phyaikalischen Central Observatoriums, Jahrgang 1886, 
Theil I; Jahrgang, 1887, Theil II. 

.1 Reportorium fiir Meteorologie, BandX. 

Stonyhurst . 

College Observatory 

Results of Meteorological and Magnetical Observations 1888. 

SuBATHU 

Rev. G* T. Carruthers . * | 

- A formula by which the declination of the magnetic needle at Paris may 

1 be found for any year. 

1 

Magnetic disturbances, 


( 

' Proposed method of recording variations in the direction of the verti- 
cal. 

Sydney • 

Dr, H. C. Russell • . *•< 

) President’s address at the first meeting of the Australasian Association 
\ for the advancement of Science. 


( 

^ Astronomical and Meteorological workers in New South Wales, 1778 to 
i, i86oi 
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Presentations to the Library from the 1st April i88g to the 31st March continued. 






Presentations to the Library from the ist April i8Sg to the jrst March i8go — continued. 


Title of Work. 


Utrecht 


/ Waarnemingen in den Indischen Oceaan over de Maanden, December 
t Januari en Februari. 

Royal Dutch Meteorological <' Stroomen en Temperatuur aan de Opperlakte in de Golf van Aden en 
Institute. J den Indischen Oceaan bij Kaap Guardafui. 

\ Nederlandsch Meteorologisch Jaarboek voor 1879, and voor 1888. 

K. K' Central-Anstalt fiir Me- C Wetterbericht, ist January 1889 to 31st January 1890, 
teorologie und Erdmagnetis- ^ 

mus. ( Jahrbucher, Jahrgang 1886, Band XXIII. 

K. K. Geologische Reichsanstalt Verhandlungen, Nos, 3 to 18 of 1889 and Nos. i and 2 of 1890. 

Dr. Ad» Schmidts — Der tligliche Gang der erdmagnetischen Kraft in 
I Wein und Batavia in seiner Beziehung Zum Fleckenzustand der 
Sonne. 

Prof. G, NiessL — Bahnbestimmung des meteors Vom 23, October 

1887. 

Dr. y, JFIoletschek , — Bahnbestimmung des Planeten ( *i8 ) Peitho 
IIITheil, ^ 

Philipp Bahnbestimmung des Kometen 1867 III, 


Royal Academy of Sciences .( 


Alois Palisa , — Bestimmung der Bohn des Planeten (2^ Isolda. 

F, Exner nnd J. Studienzur chemischen Theorie desgalvannis- 

chen Elementes, 

Dr. /. Klomcncic , — Untersuchungen fiber die Eignung des Platin-Iri- 
diumdrahtes und einiger anderer Legirungen zur Anferti* 
gung von NormahWiderstandseinheiten. 

G. //. Elektrische Erscheinungen in den “ Rocky Mountains.*' 

G. yatimann.-^EinRuss rascher Potentialdnderungen auf den Entla- 
dungsvorgang/ 

Dr. y, Pernier* — Scintillometer-Beobachtungen auf dem Hohen 

Sonnblick (3095 m) ira Februar i888. 

Dr. y. M, Messungen der Ausstrahlung auf dem Plohen 

Sonnblick im Februar 1888. » 

Dr. A* -Spectralanalyse des Kadmiums. 

Dr. 0 . Tumlir0 , — Berechnung des mechanischen Lichtaquivalents aus 
den Versuchen des Herrn Julius Thomsen. 

Dr. Cart, Exner, — t)ber ein Scintillometer. 

Dr. E. Freiherrn Von Haerdil , — Die Balm des Periodischen Kometen 
Winnecke in den Jahren 1858-18865 nebest einer neuen Bestimmung 
der Jupitersmasse. 

y. iTrtww.—Untersuchungen iiber die Tagliche Oscillation des Baro- 
meters, 

E, Mach, — tiber die Fortpflanzungsgeschwindigkeit des durch scharfe 
Schiisse erregten Schalles. 

E. Mach und P, Salcher,--‘Gher die in Pola und Meppen angestellten 
ballistisch photo graphis chen V ersuche. 

y. Li0nar,—*Die 26 ta^gige Periode des Nordlichtes, 

M, Margules , — tJberdie specifische WSlrme comprimirter Kohlens^ure. 

^ K, Exner , — tJber eine Consequent des Fresnel-Huyghens'schen Prin- 
cipes. 


Presentations to the Library froM the jst April i8Sg to the ^ist March i8go — continued. 


Title of Work. 


F. Lippich . — tfber die Bestimmung von magnetischen Momenten, 
Horizontalintensitaten und StromsUirken nach absolutera Masse. 


W. MiVlor^Ershnch , — Das Gesetz cler Abnahme der Adsorptionskraft bei 
zunuhmender Dicke der adsorbirten Schichten. 


ViZAGAPATAM 


A. V. Nursingrow, Esq, 


WASi^INQTOM 


Wrlx^Ington , 


F, Bidschof . — Bestimmung der Bahn des Planeten \piSj Andromache. 
y. Stefan. — t}ber einige Probleme der Theorie der Warmeleitung, 

Prof P, Sdlcher und J. Whitehead , — Uber den Ausfluss stark verdichte- 

I ter Liulfc. 

Vienna — contd. . | Royal Academy of Sciences . 

Hugo tiberden Durchgang von Elektricit^t durch sehr schlechte 

Loiter. 

K. Fuchs, — 'Q’ber die Oberflfichenspannung einer Flussigkeib mit kugel- 
formiger Oberflache. 

Dr. Konrad Naiicrer , — Einige Beobachtungen iiber den Durchgang der 
’ Elektricittit dutch Gase und Drimpfe. 

1 C, Pusi'hL--X}hev die specifische Wilrme und die inneren Krilfte der 
' I^'iiissigkeiten. 

L V. Nursingrow, Esq, , , Results of the Meteorological Observations recorded at G. V. Jugga- 

* ’ row’s Observatory, Vizagapatam during 1888. 

/ An extract of the list of books on Climatology and Meteorology, pub- 
i lishecl by the Surgeon General of the United States Army. 

Bibliography of Meteorology, Parts 1 and II. 

Lady Franklin Bay Expedition Report, Volumes I and 11 . 

Monthly Weather ‘Review of the United States for December 188S to 
December 1889. 

' Professional Papers of the Signal Service, Nos. VII and XVI. 

"liief Sitrnal Office K Report of the Chief Signal Officer, War Department for 1885, Part 1 1 , 

" ^ * I 1887, Part II. and 1888. 

Report of the Chief Signal Officer of the Army to the Secretary of War 
for the year 1889. 

Supplement to Weather Chart of United States of America for July to 
December i888. 

ITri-daily Weather Charts of the Signal Service. for April to June 188S. 

\ Weather Charts of the United States for 8 A.M. and 8 P.M., for Febru- 
\ ary 3889 to January 1890, 

^ Pilot Chart of the North Atlantic Ocean for March 1889 to March 1890, 
Hydrographic Office , , Report of Ice and Ice movements in the Bering Sea and the Arctic Basin. 

Smithsonian Institution . . Report oi: the Secretary o£ the Smithsonian Institution for the years 

1866 to 1872, and 1874 to 1876. 

/ Bulletin of the 'United States Geological Survey, Nos. 48 to 53. 

United States Geological Sur- j Monograph of the United States Geological Survey, Volume XIII with 

< Atlas, and Volume XIV. 

‘ ( $ixth Annual Report of the United States Geological Survey, 1884-85, 

r Phormium Tenax by Dr. Hector. 

Colonial Museum and Geolo- 1 ' 

gical Survey of New Zealand.) progress of Geological Survey of New Zealand for i887«88. 


Chief Signal Office 


Hydrographic Office 


I Smithsonian Institution 
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Presentations to the Library from the 

ist April iSSg to the 31 st March iSgo — concluded. 

Place. 

Donor. 

Title of Work. 

Welling roN . 

Colonial Museum and Geoldgi- J 
cal Survey of New Zealand. "S 

Twenty-third Annual Report of the Colonial Museum and Laboratory 
for 1887-88. 

Meteorological Report for 1885 including returns for 1883 and 1884 
and averages for previous years. 

Statistics of New ZealancL 1S88, Meteorology, 

Zl-KA-WEI 

Observatory . , , . 

Bulletin Mensuel, March 1888 to September 1889. 

Zurich . . . 

Swiss Meteorological Institute . 

Meteorologiache Beobachtungen, July 1S88 to June 1S89. 
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Purchases for the Library. 

American Journal of Science, March to December 1889. 

American Meteorological Journal, February to September 1889. 

American Weather, Brigadier-General A. W. Greely, 

Annalen der Physik und Chemie, Nos. 4 to 12 of 1889; Nos. i and 2 of 1890, 

Annandale^s Concise English Dictionary. 

Beeton’s Dictionary of Science. 

British Journal, Photographic Almanac, and Photographer’s daily companion for 1889 and 1890. J. T. Taylor. 

Cartees Synoptiques Journalieres du Temps embrassant le Nord de I’Atlantique et une partie des continents avoisinants 
publics par PInstitut Meteorologique Danois et le Deutsche Seewarte, December 1884 to May i886. 

Collection de Memoires relatifs ala Physique, publics par la Societe Francoise de Physique, Volumes I to III. 

Comptes Rendus de PAcademie des Sciences, Volume CVIII, Nos, 9 to 25 ; Volume CIX, Nos. i to 27J Volume CX, 
N os. I to 7. 

Constitution de L’Espace Celeste. G. A. Him. 

Cours de Calcul Infinitesimal, Volumes I to IV. J, Plouel. 

Cours d’AnaJyse de PEcole Polytechnique, Volumes I and II, Ch. Sturm, Volumes I to III. Jordan. 

Cours de Geometric Descriptive de I’EcoIe Polytechnique. A. Mannhdim. 

DeschanePs Natural Philosophy. 

Deutsche Rundschau fiir Geographie und Statistik, Volume XI, Nos. 7 to I2 ; Volume XII, No. i. 

Elementary Treatise on Heat. Balfour Stewart, 

Family Medicine for India. Moore. 

General Astronomy. Young. 

Joseph Von Fraunhofer’s Gesammelte Schriften. 

La Nature, Nos, 824 to 874, 

La Photogravure Facile. J. Ferret. 

Mission Scientifique du'Cap Horn, 1882-1883, Volume II, Meteorologie, J. Lephay. 

Nature, Nos. loii to 1062, 

Philosophical Magazine and Journal of Science, April 1889 to March 1890. 

Popular Lectures and Addresses, Volume I. Sir W. Thomson. 

Popular Treatise on the Wjnds. W. Ferrel, 

Practical Guide to the climates and weather of India, Ceylon, and Burma and the storms of the Indian Seas. H, Fn 
Blanford, F.R.S. 

Report of the British Association for the advancement of Science for 1888. 

Thacker’s Indian Directory for 1890. 

The Sun, Young. 

Treatise on Electricity and Magnetism, Volumes I and II. E, A. Mascart and J. Joubert. 

Treatise on Photography, Abney. 

Untersuchungen uber DS-mmerungserscheinungen. J. Kiessling. 

Year Book of Photography apd Photographic News Almanac for and 1890. T, Bolas.' 
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APPENDIX B. 

List of Recipients of the Publications of the Meteorological Office. 


Adelaide . 
Agra 
Akyab 
Algeria 

Allahabad . 

Amraoti , 
Amsterdam 
Bangalore . 

Bassein . 
Batavia 

Berlin 


Bombay 


Bolarum . • 

Brisbane, Queensland 

Brussels . . 

Bucharest, Roumania 

Budapesth 

Cairo 

Cachar 


Calcutta ♦ 


c 

I 


i 


Meteorological Observatory, 

Editor of the Delhi Gazette. 

Port Officer. 

Meteorological Service of the Ecole des Sciences d* Alger. 

Secretary to the Government, North-Western Provinces and Oudh. 
Meteorological Reporter, ditto ditto. 

Sanitary Commissioner, ditto ditto. 

Editor of the Pioneer, 

Commissioner, Plyderabad Assigned Districts. 

Sanitary Commissioner for Berar. 

Royal Academy of Sciences. 

Inspector-General of Forests, Mysore. 

Resident in Mysore. 

Port Officer. 

Magnetical and Meteorological Observatory. 

Geographical Society. 

Royal Prussian Meteorological Institute. 

Secretary to the Government of Bombay. 

Meteorological Reporter for Western India. 

Colaba Observatory. 

Sanitary Commissioner with the Government of Bombay. 

Bombay University. 

Asiatic Society of Bombay. 

Sassoon Mechanics Institute. 

Coimbra Observatory (through Consul-General for Portugal in British India). 
Editor of the Bombay Gazette, 

Ditto Times of India, 

I?ort Officer. 

Director of the Indian Marine, 

Secretary to the Government of Bombay, Marine Department. 
Superintending Engineer, Hyderabad Public Works Department. 
Government Meteorologist. 

Royal Academy of Sciences. 

Royal Observatory. 

Meteorological Institute. 

Observatory. 

Services Sanitaires et Hygiene Publique. 

Deputy Commissioner. 

Private Secretary to His Excellency the Viceroy. 

Secretary to the Government of India, Revenue and Agricultural Department* 


Ditto 

ditto 

Home Department. 

Ditto 

ditto 

Public Works Department. 

Ditto 

ditto 

Department of Finance and Commerce 

Ditto 

ditto 

Military Department, 


Secretary to the Government of Bengal, Revenue Department. 
Meteorological Reporter to the Government of Bengal. 
Surveyor-General of India. 

Geological Survey of India, 

Sanitary Commissioner with the Government of India. 

Ditto to the Government of Bengal. 

Superintendent, Botanical Gardens. 

Asiatic Society of Bengal. 

Indian Museum. 

Calcutta University. 

Presidency College, 

Public Library. 
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• List of Recipients of the Publications of the Meteorological Office — continued. 


Calcutta— 


Cambridge 

Cambridge, Massachusetts 
Cape of Good Hope , 
Carlsruhe, Baden, Germany 
Cawnpore 
Chandbali 

Chatham ... 
Chemnitz . 

Chittagong 

Christiania 


Colombo . 


Copenhagen 

Cordoba • 

Dacca * 
Darjeeling 

Dehra D un 

Dublin 

Dibrugarh 

Edinburgh 

False Point 
Florence . 
Folkestone 
Greenwich 
Goa 

Goalpara 

Gauhati 

Giessen 

Hamburgh 

Havana 

Hong-Kong 

Hyderabad 

Indore 

Iowa, U. S. 

Jeypore 

Jubbulpore 

Katmandu 

Khandwa . 

Kohima 

Kew 

Kidderpore 


^ Editor of the Statesman and Friend of India. 

D itto Englishman, 

Ditto Indian Daily Hens. 

Ditto Hindu Patriot. 

Ditto Indian Engineering. 

( St. Xavier’s College Observatory. 

Alipore Observatory, 

Mint Master. 

Indian Association for the Cultivation Of Science. 

Port Officer. 

\ Deputy Conservator, Port Approaches. 

• University Library (through H. M.’s Secretary of State for India). 

• Harvard College Library. 

• Astronomer Royal. 

• Bureau fur Meteorologie und Hydrograpbie. 

• Director of Land Records and Agriculture, North-Western Provinces and Oudh. 

• Port Officer. 

• Royal Engineer’s Library. 

• Royal Meteorological Institute. 

• Port Officer. 

( Norske Meteorologiske Institut. 

^ Royal Observatory, 
r Editor of the Ceylon Times. 
j Ditto Ceylon Observer. 

Surveyor-General of Ceylon. 

( Danske Meteorologiske Institut. 

I Royal Danish Academy of Sciences. 

C Meteorological Office, 
j National Academy of Science. 

^ Servicio Meteorologico de la Provincia de Cordoba. 

• Dacca College* 

• Conservator of Forests, Bengal, 
r Editor of the Indian Forester, 

] Superintendent, Great Trigonometrical Survey. 

^ Forest School. 

• Royal Dublin Society. 

• Deputy Commissioner, Lakhimpur. 

C Scottish Meteorological Society. 

j Astronomer Royal for Scotland. 

^ Scottish Geographical Society (through H. M.’s Sec etary of State for India)* 

• Port Officer. 

• R. Biblioteca Nazionale Centrale di Firenze. 

‘ H. F, Blanford, Esq., F.R.S. 

• Astronomer Royal, Royal Observatory, 

• Meteorological Observatory, 

• De^iuty Commissioner. 

f Ditto ditto, Kamrup. 

1 Commissioner, Assam Valley Districts. 

• Oberhessiscbe Gesellschaft fiir Natur und Heilkunde. 

5 Deutsche Seewarte. 

^ Deutsche Meteorolagische Gesellschaft. 

• Real Colegio de Belen. 

• Observatory, 

• Conservator of Forests, Sind Circle, 

• Agent to the Governor General for Central India. 

■ Dr. Gustavus Pleurichs. 

• Maharajah’s Observatory. 

• Civil Surgeon. 

. Resident at Nepal. . 

. Civil Surgeon of Nimar. 

. Deputy Commissioner, Naga Hills. 

. Observatory. 

. Deputy Director, Indian Marine. 
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List of Recipients of the Publications of the Meteorological Office — continued. 


Lnhore 


Leeds 

Leipzig 

Lisbon 


London 


Mndrns 


Madrid . . 

Magdeburg 
Manchester 
Manila 

Mauritius . • 

Melbourne* Victoria 

Mexico 

Milan 

Mount Abu 

Monte Video 
Moulmein 


Munich 



( 



i 


1 


i 


Secretary to the Government of the Punjab. 

Sanitary Commissioner ditto ditto. 

Conservator of Forests, Punjab. 

Meteorological Observatory. 

Yorkshire College (through H. M.*s Secretary of State for Ind ia). 

Geographical Society. 

Observatorio de Infante d’Luiz, 

Academy of Science. 

Her Majesty's Secretary of State for India, 

Meteorological Council, 

Ro^^al Society. 

Royal Asiatic Society (through H. M.'.s Secretary of State for India), 

Northbrook India Club (ditto ditto ditto). 

Society of Arts. 

Institution of Civil Engineers. 

Royal School of Mines. 

Royal Meteorological Society. 

Admiralty Library. 

United Service Institution. 

British Museum (through H, M.’s Secretary of State far India), 

Editor of the Philosophical Magazine, 

Ditto AthencBum, 

Ditto Nature* 

Ditto Symonses Monthly Meteorological Magazine, 

Ditto Westminster Renienj, 

Otgaiiizing Committee of the Imperial Institution of the United Kingdom, the Colonies, 
and India. 

Secretary to the Government of Madras# 

Ditto ditto, Public Works Department, 

Meteorological Reporter to the Government of Madras. 

Government Astronomorj Madras. 

Sanitary Commissioner, ditto. 

Madras University. 

Editor of the Madras Times* 

Ditto Madras Mail* 

I Ditto Chrisiian College Magazine, 

Government Central Museum. 

Assistant Director of Land Records and Agriculture, Government of Madras. 
Surgeon-General, H. M.’vS British Forces. 

Ditto, ■ with the Government of Madras. 

Presidency Port Officer. 

Conservator of Forests, Northern Circle. 

Ditto ditto Southern Circle. 

Revenue Survey Department. 

Royal Observatory. 

Observatory of the Magdeburg Zeitung, 

Literary and Philosophical Society. 

Meteorological Observatory. 

Meteorological Society. 

Observatory. 

U niversity Library. 

Public Library, 

Central Meteorological Observatory. 

Royal Astronomical Observatory. 

Governor-General’s Agent in Rajputana and Chief Commissioner of AJmere-Merwara# 
Secretary to the .ditto ditto ditto ditto P. W. D. 

Meteorological Central Observatory. 

Port Officer, 

Royal Observatory. 

Royal Academy of Sciences, 

Geographical Society. 

Royal Meteorological Central Station. 
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List of Recipients of the Publications of the Meteorological continued. 


Nagpur . ... 

Naini-Tal . 

New Haven, Connecticut 

New York, U. S. 
NowgDng (Assam) 

Oxford 


Paris * 


Perpignan, France 
Perth, W, Australia 
PesarO) Italy 
Philadelphia 
Poona 

Prague, Bohemia 
Puebla 
Quebec 
Raipur 


Rangoon • 


Rome . 
Rio de Janeiro 
Saharanpur 
Santiago , 
Sibsagar 
Sylhet 


Shillong 


Simla 

Singapur . 
Stockholm . 

St. Petersburg 

Strasburg i 
Sydney 

Syracuse, Sicily 
Tasmania . 
Tiflis, Russia 

Tokio, Japan 
Toronto, Canada 
Turin . 


C 

\ 

1 


. I 

i 

i 

i 


Chief Commissioner, Central provinces. 

Sanitary Commissioner, ditto. 

Inspector-General of Education, ditto. 

Meteorological Observatory. 

Conservator of Forests, Central Provinces. 

Ditto ditto Central Circle, North-Western Provinces and Oudh. 
Academy of Arts and Sciences. 

Editor of the American Journal of Science. 

Meteorological Observatory. 

Deputy Commissioner. 

Radcliffe Library, 

Radcliffe Observatory. 

Observatoire Municipal de Montsouris. 

Editor of La Nature, 

Physical Observatory, Meudon. 

Bureau Central Mdtdorologique de France. 

Meteorological Society of France. 

Observatoire Mdtdorologique et Magnetique. 

Meteorological Reporter. 

Magnetical and Meteorological Observatory. 

Franklin Institute. 

Conservator of Forests, Northern Circle, Bombay Presidency 
K. K. Sternwarle. 

Colegio del Estado de Puebla. 

Literary and Historical Society. 

Civil Su rgeon. 

Chief Commissioner, Burma, 

Sanitary Commi.ssioner, ditto. 

Conservator of Forests, Pegu Circle, 

Editor of, the Rangoon Times. 

Chamber of Commerce, Burma. 

Port Commissioners* 

Port Officer. 

Agricultural and Horticultural Society. 

Central Meteorological Office. 

Imperial Observatory. 

Superintendent, Botanical Gardens. 

Observatorio Nacional. 

Deputy Commissioner. 

Ditto ditto. ^ 

Secretary to the Chief Commissioner of Assam. 

Ditto ditto ditto Public Works Department. 

Conservator of Forests, Assam. 

Deputy Commissioner, Khasi and Jaintia Plills. 

Director of Land Records and Agriculture. 

Sanitary Commissioner. 

Assistant Quarter Master General, Intelligence Branch. 

Principal Civil Medical Officer, Straits Settlements. 

Nautisk Meteorologiska Byr^n. 

Physical Central Observatory. 

Imperial Geographical Society of Russia. 

Prof. H. WId, Physical. Central Observatory. 

Imperial University Library. 

Observatory, 

University Library. 

Royal Meteorological Observatory. 

Royal Society. 

Physical Observatory. 

Imperial Mining Office. 

Meteorological Central Observatory* 

Meteorological Office. 

Royal Astronomical Observatory. 

Meteorological Society of Italy, 
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Deputy Commissioner, Garo Hills. 

Dittp Darrang. 

Meteorological Observatory. 

Royal Netherlands Meteorological Institute. 

K. K. Central-Anstalt fur Meteorologie unci Erclmagnetismus*. 
K. K. Geoiogische Reichsanstalt. 

Imperial Academy of Sciences.. 

Dr. J. Hann. 

A. V, Nursingrow, Esq. 

Chief Signal "Officer, United States Army. 

Smithsonian Institution. 

United States Naval Observatory, 

Hydrographic Office. 

Prof. Cleveland Abbe. . 

United States Geological Survey. 

Colonial Museum. 

Stonyhurst College Observatory. 

Royal Artillery Library. 

Magnetical and Meteorological Observatory. 

Central Meteorological Office. 
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REPORT 


ON 

THE ADMINISTRATION 

OF THE 

METEOROLOGICAL DEPARTMENT OF THE GOVERNMENT OF INDIA 


IN 

1890-91. 

* 

PART I.— GENERAL. 

The present Administration Report is divided into two parts. The first gives a general 
account of the results of the more important sections of the work of the Department during 
the past year. The second part gives the usual details of administration, chiefly in the 
form of tables. In accordance with instructions given in the orders on the Administration 
Report for the previous year, the present Administration Report has been made as brief 
as is consistent with giving an intelligible statement of the work of the Department during 
the past year. ^ 

2. The Meteorological Department of the North-Western Provinces sustained during 
the year a most serious loss in the death of its Chief Officer, Mr. S. A. Hill. He re- 
turned from furlough in December 1889, and assisted materially during the next few 
months in carrying out the various measures that were in progress for the improvement of 
the Meteorological Department. He died on the 23rd September 1890, after a few days’ 
illness. 

3. HeWas appointed Meteorological Reporter to the Government of the North-Western 
Provinces in March 1876. During the fifteen years that he was Reporter, he not merely 
carried out the ordinary duties of the appointment, but wrote and published a large number 
of papers containing meteorological investigations, many of them of great value for their 
originality and suggestiveness as well as for the importance of the meteorological prin- 
ciples established in them. The following were the more important papers he contributed 
to the Indian Meteorological Memoirs: — 

(1) On the rainfall of Benares, considered in relation to the prevailing winds. 

(2) Some results of the meteorological observations taken at Allahabad during the 

ten years 1870-79. 
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(3) The meteorology of the North-West Himalayas. 

(4) Variations of rainfall in Northern India. 

(5) On observaiions of temperature and humidity at a height of 40 feet above the 

ground at Alipore Observatory, Calcutta. 

(6) On the temperature of North-Western India. 

(7) On the ground temperature observations made at the old observatory, 

Allahabad. 

(8) On temperature and humidity observations made at Allahabad at various 

heights above the ground. 

4. He also prepared several valuable meteorological sections for the Provincial 
Gazetteer in course of publication, and contributed numerous papers to the Transactions 
of the Royal Society and the chief European meteorological journals. 

5. He was a most zealous worker in the field of Indian meteorology, and his wide 
scientific knowledge, habits of patient and thorough research, specially qualified him to 
work out the more difficult problems which it presents, and his loss is consequently a most 
serious one to the Department. 

Observatories. 

6. The number of observatories under the control of the Meteorological Department 
maintained by the Government of India at the beginning of the year was distributed as 
follows : — 

First class .... 4 

Second class . • • • 53 

I hird class . . . .102 

7. The observatory at Paumben, sanctioned in the previous year, commenced work 
from 2nd January 1891. 

8. Voluntary observatories were sanctioned or established during the year at Mardan, 
Fort Tregear and Kalimpong. The establishment of an observatory at Mardan, the most 
northerly military station in the Punjab, was suggested by the local military authorities, 
and will be, w'hen opened, placed under the control of the Medical Officer in charge of 
that station. The observatory at Fort Tregear in the Chittagong Hill Tracts was started 
by the Medical Officer in charge of that military station. The observatory at Kalimpong 
in the Darjeeling district is at an elevation of about 3,930 feet in a very open position 
and promises to give very reliable observations. It is established at the Scotch Mission 
and is under the supervision of the Revd. Mr. Sutherland, the Head of the Mission. 

9. Advantage was taken of the establishment of a tidal observatory at the Island of 
Minicoy, off the Malabar Coast, to open a second-class meteorological observatory in con- 
nection with it. The tidal observer is allowed to act as meteorological observer, and records 
observations at 8, 10 and 16 hours. The observatory commenced work in the last week 
of January 1891, and several valuable series of observations have already been received. 
The establishment of this observatory was due to the suggestion and assistance of Colonel 
Strahan, in charge of the tidal observations. It will probably give accurate and useful 
information respecting the origin and character of those cyclones in the Arabian Sea which 
form near the Laccadive Islands. 
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10. Arrangements were completed in April 1891 for re-opening the observatory at 
Camorta (Nancowry) in the Nicobars, and instruments were sent to the Superintendent 
of Port Blair to be forwarded at the first opportunity. No observations have as yet 
been received under the new arrangement. 

11. The observatory at Zanzibar was closed during the year. No observations were 
received from the Seychelles, and, so far as I have been able to ascertain, Dr. Meldrum, 
Director of the Mauritius Meteorological Service, has not yet been able to arrange for the 
establishment of an observatory there. 

12. The extra-Indian observatories at Bushire and Aden contributed useful and ac- 
curate series of observations during the year. The observations taken at Meshed by Dr, 
Woolbert, Medical Officer attached to the Military Officer on special duty on the Perso- 
Afghan Frontier, have been very interesting, as showing an intimate connection between the 
weather in Northern India and the whole of Afghanistan and Eastern Persia and probably 
Turkestan during the winter of 1890-91. 

13. The observations taken at Baghdad were even less satisfactory than usual. There 
is much difficulty in ascertaining and correcting errors in the methods of observation at 
these distant stations. No observations have been obtained from Amini Devi during the 
past year, in consequence of the observer having been transferred. Arrangements are in 
progress for supplying another observer to this out-of-the way station. 

14. Very satisfactory progress has been made during the past year in the direction of 
establishing observatories in three of the largest Native States in India. Chiefly through 
the influence of Mr. Lawrence, Settlement Officer, Kashmir, the Kashmir Durbar has 
sanctioned the establishment of an observatory at Srinagar. The observatory will be 
maintained at the cost of the Kashmir State, and the instruments and forms, &c., sup- 
plied by the Meteorological Department. The chief observer of the Lahore observatory 
has been deputed to proceed to Srinagar with the instruments and assist in training the 
observer and opening the observatory. 

15. During my cold-weather tour I visited Hyderabad with the object of pointing out 
to the Nizam’s Government the desirability of additional observatories in that part of the 
Deccan. Hitherto the only observatory in the Hyderabad State was that at Secundera- 
bad maintained by the Government of India. The Nizam’s Government responded most 
liberally to my suggestion, and offered to establish seven observatories during the present 
year to work in co-operation with the India Meteorological Department, provided the 
instruments were supplied by the Department and an officer was sent to train the observers 
who will be selected and paid by the Nizam’s Government. The observatories are in 
course of erection, and will probably commence work in the month of August or Septem- 
ber. The seven stations selected for the establishment of these observatories are : — 


Hyderabad 

Gulburga. 

Raichore. 


Aurangabad. 

Khammanaett. 

Indore. 

Bidar. 


1 6. The establishment of these seven observatories will fill up a gap in an important 
portion of the Indian area which has hitherto been very imperfectly represented by the 
one station of Secunderabad. 

17. I also visited Bangalore, and found that the Government of Mysore would probably 

A 2 



be equally ready to establish a series of observatories. The only observatory in that State i 
at Bangalore, and is maintained by the Government of India. The selection of stations 
and thf conditions of the establishment of the observatories in that State are still under 
consideration, but I hope to be able to state in next year s Administration Report 
three or four observatories have been established in Mysore under the same conditions. as 

in the Hyderabad and Kashmir States. , ■ , 

1 8. In order to elucidate the origin and character of the cold-weather cyclonic storms 

of Northern India, to which the snowfall of the Western Himalayas and mountain ranges 
to the north-west of the Punjab is mainly due, meteorological data from Afghanistan and 
Persia are urgently required. Three or four lines of stations across these countries would, 
in the course of two or three years, decide the question whether these storms originate m 
Upper India and the mountain districts to the west of the Punjab, or advance across 
Persia from Southern Europe or elsewhere, and also throw much light on the phenomena 
of these storms and the source and distribution of the accompanying rainfall. . 

IQ. The Indian Telegraph Department has offered to give every assistance towar s 
the establishment of observatories at Teheran, Ispahan, Gwadur, Jask, and other telegrap 
stations on the line of the Indo-European Telegraph Department. It wdl be neeessa y 
to send an ofEcer with the instruments to see that they recerve as httle iniury as possible 
during their transit in Persia. He will train the Telegraph Masters to read the rnstruments 
and assist, so far as necessary, in opening the observatories. As soon as I 
depute an officer for the work, sanction will be asked for the establishment of the observa- 

tories selected for the object in view. 


Inspection of Observatories. 

so. A somewhat larger amount of work was done in this direction than in the previous 
year, The following gives a summary of the work done : 


Inspected by 

Number of observatories 
inspected in 

1890-91. 

1889-90. 

Imperial Reporter • t . . , • * ^ 

24 

29 

Assistant or Provincial Reporter or Sanitary Commissioner • 

21 

23 

Personal Assistant to the Imperial Reporter .... 

41 

23# 

Total 

86 

75 


# By Native Inspector. 


21. The amount of inspection was restricted to some extent by the death of Mr. Hill, 
who usually did a considerable amount of inspection during the cold weather. It was also 
necessary for me to spend a portion of the time available for my cold-weather tour at 
Allahabad to ' make arrangements for carrying on the work of the Allahabad office until 
the appointment of a successor to Mr. Hill, 

22. My Personal Assistant, Lala Hem Raj, was sent down to Calcutta for a short course 
of training at the Alipore observatory in testing and verifying barometers and thermometers 
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for their instrumental errors, and afterwards at the Mathematical Instrument Department 
in examining and repairing meteorological instruments generally. He then accompanied 
me on a short tour of inspection in Bengal, after which he went on a long and independent 
tour of inspection in Northern India in November and December, and on a second tour 
in Central and Western India in the months of January, February and March. He inspect- 
ed in all 39 observatories, making most careful comparisons of the instruments with 
secondary standards, and sending very full notes of his inspection, which enabled me to 
ascertain the exact condition of these observatories at the time of inspection. He detected 
great irregularities at Durbhanga, Pachpadra and other observatories. His work of in" 
spection was in fact most thoroughly and satisfactorily performed, and enabled me to place 
a number of our observatories on a much more satisfactory footing than they have hitherto 
been. 

Actinometric work. 


23. The actinometric work was carried on at Simla during the past year in the same 
manner as in the previous year. The following is a statement of the work done during 
the year : — 


Month. 

Short RANOK SERIES (consisting of 

3 SETS OF OJiafiRVATIONS DAILY). 

_ _ . 

Long range series. 

Complete sets o£ 
observations. 

Incomplete sets 
of observations. 

Complete seta of 
observations. 

Incomplete sets 
of observations. 

April 1890 

• 



ft 


ft 

• 


4 

12 

1 

... 

May „ . 


• 


» 


ft 



4 

4 

• * 4 


June „ . 



ft * 



ft 

• 


' 

... 

... 

• « * 

July ,, ■ 

• 

ft 

ft • 

ft 



ft 


... 

... 



August,, , 

« 


ft • 








... 


September 1890 

* 

ft 

• • 

* 



ft 


««« 

... 

... 


October „ 



ft ft 

ft 

ft 






5 

... 

November „ 




ft 



ft 


3 

«« 1 

I 

««. 

December „ 


• 

ft ft 

ft 

ft 


• 



... 

... 


January 1891 








ft 

I 


... 


February „ 

« 

ft 

ft ft 



ft 


ft 

... 

2 

*«• 

... 

March „ 


ft 

ft ft 



ft 


ft 

... 

2 

I 

3 


24. The winter of 1890-91 was one of the most cloudy of recent years, and hence it 
was not possible to do much actinometric work. It may, however, be pointed out that the 
number of long range series taken during the year exceeded those hitherto taken in any 
previous year. They are far more valuable than the short range series, and it is very 
creditable to the observer, Babu Nirbhai Singh, that he should have taken so many of these 
long range series. 

25. The results of these observations have been sent, in accordance with the standing 
arrangements sanctioned when they were first started, to the Solar Physics Committee. 
I have not heard whether any use has been made of them, or whether they are satisfactory. 
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Rainfall Registration. 

26. The changes that were sanctioned in the previous year for the improvement of 
the methods of rainfall registration in India were fully stated in last year’s report. They 
were : — 

(ist) The adoption of a common type of rain-gauge {vis., Symons’) for rainfall 
registration throughout India. 

{2nd) The supply of the instruments by the Meteorological Office, which arranges 
that all rain-gauges are tested before issue. 

{3rd) More frequent inspection of rain-gauge stations, and the submission of all 
reports of inspection to some controlling officer. 

{4ih) The examination of all rainfall data for elimination of errors by duly quali- 
fied officers in different provinces, so that the rainfall data collected in 
different provinces of India may be fairly comparable in point of accu- 
racy. 

(5M) The annual publication of the rainfall data of the whole of India in a com- 
plete form for the use of engineers, irrigation officers, European meteoro- 
logists, and others interested in the rainfall statistics of India. 

27. Arrangements were made with the Mathematical Instrument Department for the 
supply of Symons’s rain-gauges of the pattern adopted as required, and for the testing 
of all rain-gauges before issue by the Meteorological Department. 

28. The Madras Government ordered the whole of the rain-gauges in previous use 
(which were of a different pattern) to be replaced by Symons’ rain-gauges. In the North- 
Western Provinces the great majority of sub-divisional stations which have hitherto been 
supplied with Fleming’s gauges will, by the action of the district officers, who are taking 
much interest in the improvement of rainfall registration, be furnished with Symonss’ 
gauges during the present year. 

29. Several of the Native States in Rajputana and Kashmir have also indented for ad- 
ditional rain-gauges to equip rainfall-registering stations. For example, Kashmir proposes 
to establish ten new rain-gauge stations. Hence one important effect of the unification of 
the system of measuring rainfall throughout India has been to increase very considerably 
the amount of registration in certain areas in which the work had hitherto been very im- 
perfectly carried out, and to furnish data in future for areas for which hitherto there have 
been no available rainfall returns. 

30. So far as can be judged from the information received in the Meteorological 
Office, much attention is now being paid to the inspection of rain-gauge stations. Copies 
of the reports of inspection which have been forwarded to the Meteorological Office show 
that at the majority of the rain-gauge stations the rain-gauges were in good order and the 
rainfall measurements properly made. Several called attention to defects in the instru- 
ments, and others to errors on the part of the rainfall observers, which were pointed out 
to them at the time of inspection, 

31. The arrangements for the publication of the rainfall data of the whole of India 
are progressing satisfactorily. 
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33 . The 1st January 1891 was selected as the date for the commencement of the publi- 
cation of the monthly rainfall returns. Returns for the provinces of Bengal, the North, 
Western Provinces, the Punjab, Burma, the Central Provinces and Coorg have been pub- 
lished for the months of January, February, and March 1891. The Simla office has pub- 
lished in the same form the rainfall data of the Native States of Rajputana, Central India, 
Hyderabad, &c. There has been some delay due to various causes in the commencement 
of the publication of these returns for Bombay, Madras, Assam and Berar, but the returns 
for the first three months of each of these provinces will, I am informed, be published very 
shortly. 

33. When the preparation and publication of these returns have been fully commenced j 
it will be possible, with the co-operation of the local authorities and officers controlling the 
rainfall registration in the various provinces, for the whole of the available rainfall data 
of India for any month to be available for discussion either a month or six weeks after 
the termination of the month to which they refer. 

34. As stated in last year’s report, the whole of the available rainfall records of the 
following provinces have been examined and tabulated into the books filed in the Mete- 
orological Office ■ 








Number of stations 
for which data are 
available. 

Punjab 

. 


» 

. 

• 

174 

North-Western Provinces and Oudh . 

. 

• 


• 

• 

254 

Bengal • • . ... 

* 



m 


i6g 

Assam 



• 

• 



Central Provinces . . , ♦ 

• 


m 

• 


70 

Bombay • ..... 

• 



m 


67 

Madras 

• « 


* 

• 


I2S 

Mysore 

* » 

• 

• 

• 


76 


35. The original records of the rainfall in Berar preserved in the Deputy Commis- 
sioners’ offices have been forwarded, and will be tabulated, during the present year, 

36. The Simla office has prepared and sent tables of monthly mean rainfall and mean 
number of rainy days to the officers controlling the rainfall registration in the North- 
Western Provinces, the Central Provinces, Assam, the Punjab and Mysore for inclusion 
in the columns of averages in the monthly rainfall statements published by these provinces. 

37. Weekly and monthly district averages for the whole of India are also in course 
of calculation for use by the Simla office in the comparison of the actual rainfall of 
weekly and monthly periods with the normal in the weekly weather and rainfall report 
given in the Gazette of India and in the India Monthly Weather Revieisi. 

38. The tabulation of the available rainfall data and the calculation of average data, 
as originally contemplated in my letter suggesting improvements in rainfall registration 
will hence be completed during this year. The whole of the rainfall data for the provinces 
in India under direct British rule up to the present date will then have been tabulated and 
filed for any future reference. 
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Storm Observations. 

39. A large number of special observations of storms were sent in during the year. 
Many of these were of little value, except for indicating the exact time and direction of 
the registered storm. .The great majority were observations of the various classes of 
storms of the hot weather, or of thunderstorms, hail-storms, and dust-storms, and will be 
of considerable use in discussing at any future time the time of occurrence and distribution 
and character of this class of storms. A very small proportion furnished information 
respecting cyclonic storms of the south-west monsoon, but this was chiefly due to the 
unusually small number of these storms during the year. 

40. Some of the series gave very complete and valuable inf ormation of the storms they 
dealt with, and show accurate and intelligent observations on the part of the observers. 
350 sets of observations in all were sent in by observers. Special amounts varying from Ri 
to R60 were awarded to these observers. 

Marine Meteorology. 

41. A large amount of work has been done under this head. Two clerks of the Cal- 
cutta office were almost constantly engaged during the year in collecting meteorological 
data from ships entering the Hooghly, and the amount of information was very much larger 
than has been obtained in any previous year. The clerks made a careful comparison of 
the barometers on board the ships from which they obtained Information, in oider to 
ascertain the corrections to be applied to the barometric readings extracted from the logs 
of the vessels. 

42. The Bombay Meteorological Office collected data from vessels entering the port 
of Bombay by the same methods as are employed at Calcutta. One clerk was engaged 
almost continuously throughout the year, and the Head Clerk, Mr. Ganesh Sadashiv, 
also devoted any leisure time in his office hours to the same work. He was unfortunately 
severely injured when on this duty in February. He was struck by a bale of goods when 
mounting a ship’s ladder, and broke his leg, and had to go to hospital for nearly two 
months. Notwithstanding this unfortunate accident, the Bombay office did a large 
amount of useful work during the year in collecting marine data. 

43. The following table gives a statement of the work done under this head during 
the past year, and the corresponding figures of the three previous years, for com- 
parison : — 



1890-91. 

1889-90. 

1888-89. 

00 

CO 

CO 

00 

/ Number of logs extracted 

1,294 

4.19 

338 

214 

Calcutta ) ^ 

( Number of barometric comparisons 

6,094 

334 

? 

p 

. / Number of logs extracted 

688 

535 

72 

94 

Bombay t ] 

( Number of barometric comparisons 

1 , 7^5 

420 

P 

? 


44. The extracts were properly tabulated during the past year, and daily weather 
charts of the whole Indian area have been prepared for the first six months of the year 
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1890, and the remainder will be shortly completed. The information respecting the 
Arabian Sea and Bay of Bengal, which was obtained last year, was sufficient to enable fairly 
satisfactory weather charts to be prepared, and if arrangements can be made, it is proposed 
to publish the charts for the present year. 

Seasonal Forecasts, 

45. The forecast of the probable character of the rainfall during the south-west mon- 
soon of i8go was issued, in the same form as in the preceding two years, in the Gazette 
of India of the 7th of June 1890, under the heading of Memorandum on the snowfall in 
the mountain districts of Northern India and Afghanistan, and the abnormal features 
of the meteorology of India during the period January to May 1890. 

46. These forecasts are based partly on information of the snowfall in the mountain 
areas to the north and north-west of Northern India, partly on the distribution of pres- 
sure in the month of May and the changes in the abnormal features of the pressure dis- 
tribution that have taken place in the hot-weather months of April and May, and partly 
on a comparison with the meteorology of previous years. The Memorandum published 
in the Gazette of India gave a full statement of the chief data upon which the forecast was 
based, and it is hence not necessary to repeat it here. 

47. The following gives the full statement of the forecast itself as published in this 
Memorandum : — 

“ (i) Snowfall conditions in the Himalayas and Afghan area, and the general pressure conditions over 
India, ate on the whole favourable to a somewhat stronger and earlier monsoon than usual. 

(2) Conditions are more favourable in Northern and Eastern India than in Western India. 

(3) In consequence of peculiar pressure conditions in the north of the Bay there may be a considerable de- 

lay in the establishment of the monsoon current over the Gangetic Valley. 

(4) The conditions are very favourable in Burmah, Assam and the greater part of Bengal, which will 

, hence probably obtain normal or excessive rainfall. 

(■5) Conditions are somewhat less favourable in the North-Western Provinces and Behar, but on the whole 
it is probable they will receive their normal amount. 

(6) Conditions are distinctly unfavourable in the Punjab and Rajputana, due to the peculiar pressure con- 

ditions around the Gulf of Cambay. If the Bombay current be unusually strong in consequence 
of conditions in the Arabian Sea area (and hence not known), these areas may receive moderate 
and favourable rainfall. If the Bombay current be weak, it is very probable there will be a con- 
siderable deficiency in these two areas. 

(7) The conditions are equally unfavourable in North Bombay (more especially the North Bombay Deccan) 

and Berar, and the rainfall in those areas will also depend largely upon the strength of the Bombay 
current. Judging from the present known conditions in India, there is likely to be a consider- 
able deficiency in these areas. 

(8) Taking into consideration the pressure conditions and the probable strength and set of the Bombay 

current, the rainfall in the Central Provinces, so far as can be judged, will probably be normal in 
character, any tendency to excess being more likely in the eastern than the western districts. 

(9) In the Peninsula the pressure conditions are somewhat unfavourable for heavy rain in the districts east 

of the West Ghfits, which will hence probably receive somewhat less than their normal rainfall 
■ during the south-west monsoon, whilst the Coast districts south of Bombay will probably receive 
normal or excessive rain. , 

It should be noted that one of the important factors, ufr., the pressure conditions in 'the Arabian Sea, is of 
unusual importance this year, and hence that the inferences stated above are, more especially for North-Western 
India, uncertain to that extent, and with this element of doubt should be carefully kept in view. ’’ ■ 

48. The following two tables give rainfall data of the south-west monsoon of 1890 
for comparison with the forecast. The first table gives data for each of the 51 areas 
into which the empire is divided for the purposes of comparing crops, prices and rainfall. 

B 
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The second table gives a sumnlary of this data arranged according to the respective pro- 


vinces 


Bengal and Assam 


Noeth-Westeen Pro- 
vinces AND OUDH. 


Punjab 


Bombay and Malabar 
Coast Districts « 
(Madras). 


Central Provinces 
and Berar. 


Bombay (North) 


Rajputana ai 
TRAL India. 


Madras 


r 

Division. 

f 

Tenasserim . 

1 Lower Burma ..... 

Central Burma 

1 Upper Burma 

Arakari .... . . 

« 1 • 

• » • 

» » • 

* • * 

• « « 

Eastern Bengal ..... 

Assam (Surma) 

Do. (Brahmaputra) .... 

1 Deltaic Bengal 

Central Bengal ..... 
North Bengal , . . . • 

j Orissa , 

Chota Nagpur ..... 

Behar (South^ 

Do. (North) . . . • « 

• ft ft 

<ft • ft 

• ft • 

• ft ft 

■ • ft 

ft • * 

ft ft • 

« ft • 

« ft ft 

• * ft 

North-Western Provinces (East) . 

i Oudh (South) 

) Do. (North) , . . 

\ North-Western Provinces (Central) 

/ Ditto fWest) . 

^ Ditto (Sub-montane) 

• ft • 

4l ft ft 

ft ft ft 

ft ft 

• • • 

« ft 

r Punjab (South) 

\ Do. (Central) , . * . 

J Do. (Submontane) .... 

) Do. (Hill Districts) 

/ Do. (North-West) .... 

\ Do. (West) 

• ft ft 

ft • ft 

« • • 

< Malabar 

L Madras (South Central) 

\ Coorg 

J Mysore .... 

S Konkan .... . . 

J Bombay Deccan ..... 

/ Hyderabad (North) .... 

V Khandeish ...... 

• ft ft 

• ft • 

• • ft 

« * ft 

• ft • 

ft ft ft 

r Berar 

3 Central Provinces (West) 
i Ditto (Central) . 

Ditto (East) 

1 ft ft 

# ft ft 

• ft • 

r Guzerat 

, } Kattiawar 

C Sind ....... 

ft * ft 

# ft ft 

• « • 

r Central India (East) , . 

‘ 3 Rajputana (East), Central India (West) . 

( Rajputana (West) .... 

ft ft ft 

ft ft " 

/ lEast Coast (North) , , . . 

V; Ditto (a) . , . . 

1 Hyderabad (South) .... 

Madras (Central) ..... 

J, East Coast (Central) .... 

/ Dittb (South) 

\ Madras (South) ..... 

• ft ft 

ft ft • 

ft • ft 

• • « . 


Average 
actual rain- 


Average nor- 
mal rainfall, 
May 37th to 
October 13th, 


Excess or de- 
fect of (seasonal) 
rainfall ex- 
pressed as a 
. percentage. 


Per cent. 
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49« The following gives a summary of the preceding statement : — 


Province, 

Actual 

rainfall. 

Average 

rainfall. 

Percentage 

variation. 

Burma . . ............. 

105*82 

121-14 

-“*3 

Assam and East Bengal . . 

83-29 

74*52 

+ 12 

Bengal 

6 s '78 

57-68 

+ 14 

Beliar , , , , 

53‘6 o 

41*82 

+ 28 

North-Western Provinces and Oudh .......... 

44*11 

33*47 

+ 35 

Punjab 

26-08 

26*27 

— I 

Rajputana . , .... 

19-28 

i9’53 

— I 

Central India 

35*01 

35*14 

0 

Central Provinces and Berar , . , , 

43*46 

43*35 

0 

Madras , 

25*35 

24-12 

+ 5 

Bombay Deccan and Hyderabad 

28*27 

30’ 66 

— 8 

Bombay Coast Districts 

100-26 

97*82 

+ 2 


50, A comparison of these actual rainfall data with the forecast will show that there 
was a very fair accordance between the two. The chief differences appear to be between 
the predicted and actual rainfall in the North-Western Provinces and a portion of the 
Punjab. This was, however, due to the unusual strength of the Bombay current in the 
months of July and August, and the importance of this factor on this occasion was, it may 
be noted, carefully pointed out. The indications in Madras before the approach of the mon- 
soon were not sufficiently decided to enable the deficient character of the rainfall in that 
area to be foreseen. 

Storm Warnings. 


51. The work of warning Indian ports of the approach of cyclonic storms or other 
bad weather is performed by two offices. Ports on the Bay of Bengal are warned from 
the Calcutta office by the Meteorological Reporter to the Government of Bengal, and 
ports on the Arabian Sea from the Simla office by the Meteorological Reporter or 
Assistant Meteorological Reporter to the Government of India. 

52. Bay of Bengal Storm Signal Service ^ — The following gives a list of the ports 
which are warned by the Meteorological Reporter to the Government of Bengal : — ' 


{a) Burma Ports— 

Moulmein. 

Rangoon, 

Bassein. 

Akyab. 

{i) Bengal Ports — 

Calcutta and River Hooghly. 
Naraingunge. 

Chittagong. 

Orissa Ports, including Pooree, 
False Point, Chandbally, and 
Balasore, 


(tr) Madras Ports-^ 
Bimlipatam. 
Gopalpur. 
Vizagapatam, 
Cocanada. 
Masulipatam, 
Madras, 
Negapatam. 
Tuticorin. 


B 2 
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53 A complete statement of the arrangements and methods employed for warning 
these ports will be found in pages 14 to 17 of the Administration Report of the year 

54. No change was made in the methods of warning the Bay of Bengal ports. Narain- 
gunge was added to the list of ports to be warned. The signals selected for that port are 
practically identical with those used for the neighbouring port of Chittagong. 

55. In connection with this work it was stated in the Administration Report of the 
year 1888-89 {-vide paragraph 34) that arrangements had been made for obtaining early 
telegraphic information of the weather, from the Pilot Brigs at the Sandheads in the hope 
that this information would occasionally give earlier and more definite data of the ap- 
proach of cyclonic .storms to the north-west angle of the Bay, the most dangerous portion 
of that sea area. Mr. Pedler, Meteorological Reporter to the Government of Bengal, states 
that the system devised worked very satisfactorily during the past year. The Telegraphic 
Code prepared for the purpose proved very successful, and an average number of about 

* 16 telegrams were received monthly during the past year. 

56. It has been mentioned in the past annual reports that during stormy weather the 
telephonic communication with False Point observatory generally broke down at the com- 
mencement of each storm, and that this station was thus frequently unable to send obser- 
vations at the time when they were most urgently required for forecasting the weather in 
the northern part of the Bay. At the instance of the Government of Bengal, the tele- 
phone office at False Point was converted into an ordinary telegraph office from the i ith 
of June 1890. This constitutes a most valuable improvement, and one serious cause of 
liability to failure in giving ample notice of the advance of storms to the north-west angle 
of the Bay has thus been removed. 

57. The following extract from the report of the Meteorological Reporter to the Gov- 
ernment of Bengal gives a brief statement of the cyclonic storms which affected the Bay 
during the year, and of the action taken to warn the ports concerned 

“ On the whole, the year 1890 was remarkably free from anything like very severe storms, but such storrns as 
did occur were carefully watched, and their positions and their probable character and line of march were notified 
to the ports interested as far as could be done/' 

“The dates of the principal storms occurring during the year are given in the first of the two tables below 
and the action taken by the Calcutta office in the matter of storm warnings and signals is indicated in the second 
of these tables " : — 


Table giving a brief statement of the storms which affected the Bay of Bengal Coasts during 

the year i8go. 


No. of 
storm, 

Period of depression of 
storm. 

I 

June 17th to 19th • 

2 

June 30th to July 2nd . 

3 

September 22nd to 23rd . 

4 

October 8th to i6th 

5 

October 20th to 22nd 

6 

October 30th to Novem- 
ber ist. 


Character of storm. 


Feeble depression^ formed off the 
Orissa Coast. 

Small storm, formed in the north-west 
of the Bay, 

Feeble depression, formed in the Bay 
off Vbagapatam. 

Small storm, formed in the south of 
the Bay. 

Feeble depression, formed in the east 

I of the centre of the Bay. ^ 

Feeble depression, formed in the centre 
of the Bay. 


Coast affected. 

Orissa Coast. 

Orissa Coast. 

Circars and Orissa Coasts. 
Circars Coast. 

Bengal Coast. 

Coromandel Coast. 
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Table showing the action taken by the Calcutta Meteorological Office in warning the coasts 
affected by the storms enumerated in the above table ^ 


Hoisting of Storm signals. 


No. of i 

storm. ordered to hoist 

signals. 


When hoisted. 


When lowered. 


Warning of ports by cautionary 

TELEGRAMS. 


Ports warned by Time and date of despatch 
cautionary telegrams, of cautionary telegrams.' 


Calcutta . 
Budge-Budge . 
Mud Point , 
Diamond Harbour 
Saugor Island . 
Calcutta . 

Budge-Budge , 
Mud Point . 
Diamond Harbour 
Saugor Island . 
Pooree , 

False Point 
Chandbali . 

, Balasore • 


Calcutta , 

Budge-Budge , 
Mud Point 

Diamond Harbour 
Saugor Island . 
Pooree . 

Falsa Point . 
Chandbali 
Balasore , . 

^ Calcutta . 

Budge-Budge , 
Mud Point . 
Diamond Harbour 
Saugor Island . 
False Point . 

Chandbali , 

I Balasore . ♦ 

Pooree 

^ Chittagong 


Ordered to hoist at 10-30 
hours on 19th June. 

12-37 hours of 19th June . 


Ordered to lower at 1 o hours 
of 20th June. 

11-10 hours of 2oth June . 


11-15 


of 

19 th 

>i • 

10-45 

9i 

of 

20th 

it 

11-40 

>» 

of 

19th 

ft * 

10-20 

>i 

of 

20th 

ii 

11-50 

a 

of 

19 th 

ft * 

n-o 

fi 

of 

20th 

a 

n-30 

if 

of 

30th 

ft 

12-5 

it 

of 

istj 

uly 

n-40 

»* 

of 

30th 

ft • 

1 1-20 

a 

of 

1st 

M 

n-20 

ft 

of 

3otli 

ft 

11-30 

ft 

of 

ist 

it 

11-15 

if 

of 

30th 

ft * 

ii-iS 

it 

of 

1st 

ii 

n-is 

if 

of 

30th 

ft • 

u-55 

if 

of 

1st 

it 

3 P.M. 

of 

1st J 

uly 

n-45 

if 

of 

2nd 

>i 

n-35 hours of 

ISt 

if * 

n-40 

if 

of 

2nd 

ti 

Noon 


of 

1st 

if • 

12-45 

if 

of 

2nd 

ft 

12-30 hours of 

1st 

t> * 

12-45 

it 

of 

and 

ft 


Pooree 
False Point 
Balasore , 
Chandbali 


Chittagong 

Chandbali 
False Point 
Pooree 


10-36 hours of 19th June. 
10-40 „ of 19th 

10-36 „ of 19th „ 

10-40 „ of 19th „ 


10-6 hours of 30th June 
and II -5 hours of ist 

10-6 ^ours of 30th June. 


Balasore . 


j 10-6 hours of 30th June, 


‘^ocn 

of 1 1 th October . 

8 hours of 

13th October 

[2-15 

liours 

of nth 


6-55 

>f 

of 

13B1 

>i • 

2-15 

if 

of nth 

if • 

6 -SS 

f> 

of 

13th 

f) • 

12-5 

it 

of nth 

tf ’ 

7-10 

f) 

of 

13th 

>> • 

12-15 

n 

of nth 

f» • 

6-56 

ft 

of 

i3tli 

tf • 

2-10 

P.M. 

of nth 

if • 

10-13 

ft 

of 

13th 

it - 

12-20 

hours 

; of nth 

ff 

■ 7-35 

f* 

of 

13 th 

• 

12-40 

ft 

of nth 

ft * 

u-20 

if 

of 

13th 

f) * 

I-IO 

P.M. 

of nth 

ft 

Noon 


of 


ft 


I A.M. of 2ISt „ 

6 „ of 2ist „ 

U-30 P.M. of 20th ,, 
h-55 ji of20th „ 
n-io „ of 20th „ 

7-IS A.M. 0f2ISt „ 

7- iS of 21st „ 

8- 30 „ of 21st „ 

8-25 „ of 2 1 St 
7-30 „ of 2 1 St „ 


False Point , 

Chandbali 

Balasore . 

Gopalpore, Coconada, 
Vizagapatam, Masu- 
lipatam. 


in-3 hours of 22nd Sept 
tember, 10-8 of 23rd, and 
10-25 of 24th September. 
Ditto ditto. 

Ditto ditto. 

Ditto ditto, 

10-20 of nth October, 
10-15 of *2th, and 6 A.M. 
of 13th October, 


Madras 

Bimlipatara 


10-3 a.m. of nth October, 
10-20 of 12th, and 6 a.m, 
of 13th October. 

10-20 of nth October. 


1 1-45 hours of 22nd October 

11-45 ij of 22nd „ . 

ii-o ,, of 22nd „ . 

n-2S „ of 22nd „ . 

1 0-0 „ of 22nd „ . 

7-15 ,, of 22nd ,, 


of 22nd 1; . 
of 22nd „ 
of 22nd • 

of 22nd 5, . 


Bassein 
Rangoon . 
Moulmein , 
Tavoy 
Chittagong 

Pooree . 
False Point 
Chandbali 
Balasore , 


n-3 p. M. of 20th Octo- 
b.'.f and 4-30 A. M. of 
22nd October. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

11-28 p. M, of 20th, 4.30 
A. M. and 10-37 A.M. of 
p 22nd October. 

Ditto 4-50 A.M. of ditto. 

Ditto ditto ditto. 

Ditto ditto ditto. 

Ditto ditto ditto. 
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Table showing the action taken by the Calcutta Meteorological O'ffice in warning the coasts 
affected by the storms enumerated in the above table — continued. 


1 

No. of 
storm. 

Hoisting of Storm signals. 

Warning of for 

TELEC 

ITS BY CAUTIONARY 
5RAMS. 

Ports ordered to hoist 
signals. 

When hoisted. 

When lowered. 

Ports warned by 
cautionary telegrams. 

'I'ime and date of despatch 
of cautionary telegrams. 

( 

6 4 

v 




Coconada . 

Masulipatam 

Negapatam 

Madras 

10-32 A.M. of 31st Octo- 
ber and 10-15 a.m. of 
ist November. 

Ditto ditto. 

Ditto ditto, 

10-35 A.M. of 31st Octo- 
ber and 10-15 A.m. ot 
1st November, 


58. Bombay btorm Signal Service^—l^ns work was carried out during the past year by 
the Simla Meteorological Office under the system and arrangements introduced in Septem- 
ber 1889, and fully stated in pages 17 and 18 of the Administration Report of 1889-90. No 
change was made, either in the methods or in the number of ports warned. The Simla 
office also warns the Madras ports on the Malabar Coast in the same manner as the Bengal 
Reporter warns the Madras ports on the coast of the Bay of Bengal. 

59. The following is a complete list of the Bombay and Madras ports warned under 
this system by the Simla Meteorological Office ; — 


Kurrachee. 

Bhavnagar. 

Alibag, 

Goal 


Boinlay Ports* 
Porbandar. 
Daraaun* 
Ratnagiri. 
Mormugao, 
Kumta. 


Veraval. 

Bombay. 

Vengorla. 

Karwar. 


Mangalore. 


Madras Ports* 
I Calicut. 


Cochin, 


60, The following gives a list and brief description of the cyclonic storms or bad 
weather which affected the west coast of India during the year 1890-91 — 


No. of 
storm. 

Period of depression or 
storm. 

Character and track of storm. 

Coast affected. 


i 

\ 

May 31st to June 3th 

i 

On the 30th May wind shifted to 
south-east on the West Coast with 
rough sea; on the 31st barometer 
was falling briskly ; winds strong 
from south-east ; sea very rough. 
On June 1st similar conditions pre- 
vailed. Later reports showed that 
a cyclone formed off the coast, and 
moved north-westward to entrance 
to Persian Gulf, which it reached on 
June 5th. 

Konkan, Kathiawar and Sind. 


2 , 

June 1 2th to 14th 

On the loth the wind backed to south 
and south-east on Konkan Coast 
with a falling barometer. On the 
nth barometer was still falling 
slowly. On the 12th the wind was 
easterly at Bombay and Veraval, and 
blew strongly, and the weather was 
very unsettled off the coast, This 
area of unsettled conditions also 
moved north-westward. 

Konkan, Kathiawar and Sind. 




No. of 
storm. 

Period of depression or 
storm. 

Character and track of storm. 

Coast affected. 


3 

October 27th to November 

A shallow depression crossed the south 
of the Peninsula between the 27th 
and 29th, and passed out as a slight 
disturbance into the Arabian sea on 
tho latter date. The disturbance 
apparently passed slowly up the . 
West Coast, but the weather was at 
no time rough on the coast. 



4 

November 4fb to 6th . . 

On the 4th the wind at Veraval was 
easterly with a falling barometer, 
and on the 5th a well-marked low- 
pressure area was shown on the 
West Coast with its centre to the 
west of Karwar, On the 6th the 
low-pressure area was increasing, 
and the easterly wind at Veraval had 
increased to a gale. On the 7th con- 
ditions were very similar, but the 
barometer was rising, and the de- 
pression apparently filled up during 
the day. 




6i. The following statement shows the action taken to warn the ports likely to be 
alfected by each of the storms in the preceding list : — 


No, of 
storm. 


Hour of (Ic- 
npatch of cau- 
tionary tele- 
gram or of 
telegram 
ordering 
signal to be 
hoisted. 

Ports warned by 

Number of 
signal hoisted. 

Time of taking 
down signal. 

Date. 

Cautionary telegram (c). 

1 „ signal 0?), 

I 

3i3t May 1890 . 

1 1 -45 A.M. 

Bombay (c). 




and June 1890 , 

4-3S P.M. 

Kurrachee, Bhavnagar, Daman, and Bom- 
bay (c). 



2 

i2th „ „ 

4-26 P.M. 

Kurrachee ((?), Bombay (i? and J?) • 

No, I . 

Lowered on 13th, 

3 

30th Oct. ,, 

3-07 P.M. 

Bombay (c). 




and Nov. ,, 

6 P.M. . 

Bombay (c). 



4 

31^^ 1) >» 

6th ,, ,, 

2-18 P.M. 

2-58 P.M. 

Bombay, Veraval, Porbandar, Bhavnagar, 
and Daman (s). 

Bombay (s) 

p 0 

Lowered on 8th, ex- 
cept at Bombay, at 
which lowered on 
6th. 

Lowered on 8th. 


6th , , ,, 

... 

Ratnagiri, Alibagb, Kurrachee, Vingorla, 
Goa, Mormugao and Karwar (s). 

1 

No. I . . . 

j Lowered on 8th. 


62. Ample warning was hence given of all the important storms which visited any part 
of the coasts of India and Burmah during the year, and this important section of the work 
of the Department appears to have been carried out effectively and satisfactorily, as no 
complaints or suggestions for improvements were received from any quarter. 


Flood Warnings. 

63. The methods by which this section of the work of the Department is at pVesent 
carried on were stated in last year’s Administration Report in paragraphs 70 ‘ 74 ’ No change 
was made during the past year in carrying out this work. 

64, The following gives alist of the various Public Works and Irrigation officers who 
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are warned of the probable occurrence of heavy rain likely to give rise to floods, or of the ac- 
tual occurrence of heavy rain in a district which is likely to be shortly followed by the 
occurrence of a flood which may cause damage to the public works, &c., under their 
control : — 

Pishin. — Executive Engineer, Military Works, Irrigation Division, — Heavy rain at Quetta or Jacobabad 
(only during monsoon), 

Amritsar . — Superintending Engineer, Bari Doab Canal (winter). — Heavy rainfall between Bias and Ravi 
rivers ; also prolalilily of heavy rain at the stations of Lahore, Amritsar and Gurdaspur. 

Executive Engineer, North Western Railway. — Heavy rain exceeding 3 inches at Mus- 
sooree, Simla or Ranikhet. 

Saharanpur . — Executive Engineer, Narora Division, Lower Ganges Canal — Any unusual rainfall at 
Roorkee. 

Saharanptiry Jumna Canal — Executive Engineer, Eastern Jumna Canal Division. — Heavy rainfall between 
Hindun and Jumna, and also on the Siwalik range. 

Damoda , — District Engineer, Bengal-Nagpur Railway. — Heavy rainfall at Hazaribagh or Ranchi. 

Dowlaisliveram . — Executive Engineer, Eastern Division, Godavery. — Warnings of high floods in the 
Godavery and of storms likely to cross the coast north of Masulipatam. 

Acquapada-Jajepur Division, Orissa Circle . — Executive Engineer.—Warnings of any iinsual rainfall over 
the area shaded in the sketch map furnished between the period June to October. 

Mupar. — Sub-Divisional Ofhcer, First Division, Rupar. — Any unusual rainfall in the valley of the Sutlej, 
north of the Siwalik s. 

North- Western Pailwa^f Station Jagadhari.”--‘'ExQQ.ui\VQ Engineer, Western Jumna Canal, Karnal Divi- 
sion.— Any unusual rainfall at Mussooree and Delhi (in the valley of the Jumna north of 
the Siwaliks). 

Executive Engineer, Ludhiana Division, Sirhind Canal— Any unusual rainfall over the tract 
hounded by the Siwaliks, the Sutlej and Ghaggar rivers, and the North-Western Railway. 

Patiala , — ^Executive Engineer, Patiala Division, Sirhind Canal— 'Any unusual rainfall over the tract boun d- 
ed by the Siwaliks, the Sutlej and Ghaggar rivers, and the North-Western Railway. 

Vellore {North Executive Engineer, No. 7 District, South Indian Railway.— Heavy rainfall 

causing high floods likely to damage the bridgework on the River Palar. 

63, On the 25th of September i8go a letter was sent to all the Public Works officers 
to whom flood-warnings had been sent during the monsoon of 1890, asking for an expression 
of opinion regarding the success which had attended the flood-warnings, and for any sug- 
gestions as to changes and improvements in the methods of issuing these warnings. The 
following quotations from some of these letters show the general utility of the warnings. 
For instance, the Executive Engineer, Irrigation Division, Pishin, says that he considers 
the telegraphic warnings of very great importance.” The Executive Engineer, Narora 
Division, Lower Ganges Canal, says that with the exception of one warning, namely, that 
on August 9th, the forecasts were followed by floods of more or less magnitude.” The 
Executive Engineer, Upper Division, East Jumna Canal, says two telegrams were of 
use — one on the 14th of August, pointing to the heavy Jumna flood of that date, and 2nd, 
on the 1 8th of September, showing the close of the long drought between the 18th of 
August and i6th of September, and pointing to the approaching rise In the Jumna river.” 
The Executive Engineer, Sirhind Canal, Ludhiana, says that the warnings were distinctly 
helpful ; ” and the Executive Engineer, Sirhind Canal, Patiala Division, says am of 
opinion that the telegrams you have sent me have been most valuable in giving me timely 
warning of rainfall, and on receipt of these I invariably sent warnings to all concerned.” 

66. The suggestions for improvements in the warning service are briefly — that all warn- 
ing telegrams should be sent Urgent^ arid there is a general desire that, except in the case 
of very heavy falls,' the forecast should be more general in character. Thus, one engi- 
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neer writes—" looking back on the rains just over, I would very much have liked to be 
warned that — 

"(i) The continuous break in the rains from August i8th to September i6th was 
going to be such a prolonged break. 

"(2) The rainfall of the i6th to i8th of September was approaching to put an end 
to the break." 

And another engineer writes — " what affects the canal most is the occurrence of breaks and 
sudden heavy rain following breaks ***** it would of course do an appreci- 
able saving had you been able to wire, say on the 15th or i6th, ‘ expect rain in the hills 
within three days.'’ ” 

67. There is a general desire that these warnings should be continued with the modi- 
fications suggested above. 

68. Lieutenant- Colonel J. F. Miller, Superintendent of Public Works, Bari Doab, 
Amritsar, writes — “the remaining telegrams had reference to cold-weather storms; they 
were of deep interest, and during the current season, I shall value similar ones;” and the 
Executive Engineer, Quetta, writes — ” I am much obliged to you for your warning. It 
reached Quetta at 6 P.M., and that same night heavy snow and rain fell, and have conti- 
nued up to this date (22nd January 1891).” 

69. The suggestions that have been received have been distinctly of a practical 
character, and the Simla office will endeavour to utilize them so far as it can in the issue 
of these telegrams during the monsoon rains of 1891 and the ensuing cold weather. 

70. The following is the list of the Public Works and Canal officers to whom warnings 
of abnormal rainfall or forecasts of heavy rain were actually sent during the year, and the 
number of separate warnings {i.e., warnings of different floods or storms) : — 


Names of ofKcers to wliom warningB were sent. 


Superintending Engineer, Bari Doab Circle, Amritsar - 

Executive Engineer, Western ]umna Canal, Karnal Division, Dadupur, via Jagadhari 
Ditto, North-Western Railway, Saharanpur . , . • . 

Ditto, Sirhind Canal, Ludhiana . 

Ditto, ditto, Patiala 

District Engineer, Damuda . , , . . . • • • • 

Superintending Engineer, ist Circle,. Dowlaishverara 

Engineer-in-Chief, Chenab Bridge, Mooltan ........ 

Executive Engineer, Narora Division, Lower Ganges Canal, Saharanpur . • 

Ditto, Eastern Jumna Canal Division, Saharanpur .... 

Sub-Divisional Officer, ist Division, Rupar, ........ 

Executive Engineer, Patiala Division, Patiala 

Ditto, Military Works, Indgation Division, Pishin . . . - 

Ditto, Eastern Division, Godavery, Dowlaishveram . , . . 


Number of 
warninga. 


13 

7 

6 

3 

i 

3 
1 

1 

4 
3 

2 
2 
1 
I 


Weather warnings to expeditions in the field. 

71. The extremely inclement weather which was experienced by the Miranzai expedi- 
tion immediately on its leaving Kohat suggested the question of the practicability of issuing 
warnings of approaching bad weather to troops in the field. The Secretary to the Govern- 
ment of India, in the Revenue and Agricultural Department, accordingly addressed the 
Military Department on the subject, pointing out that in many cases warnings could be 
given of approaching storms a day or two before their occurrence, and that on some occa- 
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slons theinfdrmation might be useful. The Military Department accepted the suggestion, 
and requested that an experimental trial of the system might be made in the case of the 
Hazara Field Force, in order that the practical utility of the proposal might be tested- 
This acceptance was received in Simla in the beginning of April of this year (1891), 
hence the subject does not properly come into the present report ; but it may perhaps be 
allowable to point out that by the time the acceptance of the proposal reached Simla, the 
period of the cold-weather storms was over and the period of spring thunder-storms had 
commenced, and that it will not be possible to test satisfactorily the value of such warn- 
ings until the next frontier expedition. 

Weather Reports and Charts. 

72. India Weather The following Weather Reports were published during 

the year by the India Meteorological Office, giving information of the current weather 
to the Government and the public 

(1) India Daily Weather Report and Chart. 

(2) Weekly Weather Report, published in the Gazette of India every Saturday, 

giving an account of the weather and of the rainfall of the week ending 
on the previous Tuesday. 

(3) Monthly Weather Report, giving a general summary of the more important 

features of the weather of the month and the variations from the normal 
meteorological conditions of the period. This Report has hitherto been 
published in the Gazette of India. 

73. No change has been made in the form of the Daily Report during the past year. 
Weather telegrams from three additional stations have been included in the report 
during the year. The number of stations for which data were given daily in the report 
at the commencement of the year was 1 19, and at the end of the year was 122. 

74. The following is a summary of the distribution list of the India Daily Weather 
Report as it stood on the 31st of March 1891 : — 



Number of 
recipients on 
the 31 St March 
1891, 

Number of 
recipients on 
31st March 
1S90. 

Commissioners 

21 

21 

Deputy Commissioners . * . * • • • • 

46 

45 

Assistant Commissioners 

3 

5 


34. ! 

34 

Editors • • . . . . * • 

3 

3 

Miscellaneous . • . • . • ... 

132 

132 


27 

33 

Additional copies for oflice record; * . 

*5 

16 

Total 

281 

287 
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75- The Weekly Weather Report was published in the same form last year as in 
1889-90. 

76. The Monthly Weather Reports were prepared in the same form as during the past 

two years and published in the until December 1890. Their publication 

was then stopped, as the Government of India sanctioned, with effect from January 1891, 
certain proposals I made for the discontinuance of the publication of the Annual Report 
in its present form and the preparation and issue of a Monthly Weather Review. 

77. The first number of that Review for January 1891 was not ready for issue until the 
month of June 1891, 

78. The Simla office prepared weekly charts (drawn by hand), showing the progress 
of the south-west monsoon rains of 1890 up to date during the period 15th May to 15th 
October for the use of His Excellency the Viceroy and the Secretary to the Government 
of India in the Revenue and Agricultural Department. 

79. The Calcutta office prepared four series of average rainfall seasonal charts and 
annual rainfall charts of the whole of India, as in previous years, for the information of the 
Government of India and the Secretary of State. 

80. Bombay Daily Weather Report and Chart . — The following extract from the 
Administration Report of the Meteorological Reporter for Western India describes its 
preparation during the past year : — 


“The work of preparing and publishing the Bombay Daily Report and Chart has been continired in the 
same way as in the last year, and information of the approach of cyclonic storms, &c., regularly given to the mer- 
cantile community. The number of reporting stations remained the same as in 1888-89. 

“The observations recorded daily at 8 a.m. at all these stations are received by telegram in the Bombay 
office. The telegrams begin to arrive at about 9-15 a.m., and as they come in they are translated into the corre- 
sponding insirumental readings. These arc corrected, reduced, and entered on a chart, and also in the daily 
telegraphic observation report. Under the special arrangements sanctioned, the report embodying the observations 
and the summary is now despatched to the press at between ti and 11-30 a.m., and the chart at about 11-45 a.m. 
The chart is always sent to the press about 10 to 15 minutes late, as some few telegrams (particularly that from 
Colombo) are always received late, and as their insertion in the chart often becomes necess.'iry to correct the 
isobars on which the daily forecasts mainly depend. This delay, however, is insignificant, and does not affect the 
punctual issue of the report, which is always out of press and published by z o’clock. On Mondays and Thursdays, 
from the ist of July to the 15th of February, additional information consisting of the weather and crop reports 
from the following stations has also been regularly prepared from the telegraphic reports and sent to the Central 
Press to be printed on the back of the daily report : — 


Agra. 
D«lhi. 
Cawnpore. 
Be war. 
Nagpur, 


Amraoti. 

Khamgaon. 

Barsi. 

Sliolapur. 

Bellary. 


Hubli. 

DbuHa. 

Jalgaum. 

Broach. 

Wadhwan, 


Viramgaon, 

Dholera. 

Bhavnagar^ 


'‘The weekly rainfall statements from 48 stations on the Great Indian Peninsula, Rajputana-Malwa, and 
Bombay, Baroda and Central India Railways were also, on each Monday from the ist July to the 1 7th of November, 
incorporated in the weather and crop reports. Short reports containing information of the weather experienced 
in the Arabian Sea by Peninsular and Oriental mail steamers were published weekly,, as in the last year, and 
other reports from ships which appeared to be of sufficient importance were also often published in the daily reports, 
with two objects : firstly, to give the general public an opportunity to compare with these reports the forecasts framed 
in the daily weather reports from the coast and the inland station observatories ; secondly, to give an idea to the 
captains of vessels just leaving the port as to the general character of weather prevailing in the Arabian Sea. 

“ It is now two years since the publication of the Bombay Daily Weather Report and Chart was inaugurated, 
and it is satisfactory to be able to report that the system continues to work smoothly and well, and is, it is believed, 
thoroughly appreciated by the mercantile and marine community. The report continues to be published in the 
daily papers. 

c z 
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“ Owing to the inconvenience of printing the chart, report, and summary on Sundays and four other holidays, 
they are sent to the press on the following day, and two reports are then published and distributed together. On 
every Sunday and four other holidays a special report containing all the observations made at Kurrachee, Rajkot, 
Raipur,Surat, Bombay, Poona, Sholapur, Ratnagiri, Belgauni, Goa, Karwar, Mangalore, Calicut, Cochin, Bangalore, 
Secunderadad, Masulipatam, Bellary, Cuddapah, Madras, Coimbatore, Trichinopoly, Negapatam and Colombo is 
forwarded to the Port Officer, Bombay, and, whenever necessary, short remarks on the weather are added at the foot 
of the report, and a rough chart showing the distribution of pressure at the. time of unsettled weather is also sup- 
plied to that officer when necessary.” 

8 1 . The chart and observations are very neatly and expeditiously printed at the Bombay 
Government Press. Mr. Hutchinson and the Bombay Meteorological Office deserve much 
credit for the very satisfactory manner in which the report was issued during the past year. 

82. Bengal Weather Reports and Charts. — The Calcutta Meteorological Office pub- 
lished the following reports during the year 

{ist) Daily Weather Report and Chart of the Bay of Bengal. — This is prepared in 
connection with the Bay of Bengal Storm Signal Service, and includes the 
8 A.M. observations taken at 28 stations on and near the coast of the Bay 
of Bengal from Tavoy to Negapatam and Galle. It was published daily 
throughout the year, Sundays and holidays included, at about 10-45 
No change was made in its form during the year. It was supplied to 24 
paying subscribers (subscription R2 per mensem) and to 48 non-paying 
recipients, chiefly Government officers. The receipts from subscribers during 
the year covered the cost of printing and distributing the reports. 

{^2nd) The Bengal Daily Weather Report. — This is prepared and issued chiefly for 
the information of the Government of Bengal and its District Officers to 
show the progress of the south-west monsoon rains and to give current 
meteorological information to the Government during the period of the year 
when it is of the greatest value. It wms published in 1890 during the period 
April 26'th to October 31st, and gave information based on telegrams 
received from 45 observatories in Bengal and Assam. It is distributed to 
103 Government officials and to 16 subscribers (chiefly mercantile firms in 
Calcutta interested in accurate rainfall data). Five series of Charts (drawn 
by hand) are prepared daily throughout the year, but not published. 

{^rd) The Bengal Weekly Meteorological Report^ published in the Calcutta Gazette, 
giving the weekly means of observations at 52 meteorological observatories 
in Bengal and Assam, and complete rainfall data of 255 rainfall-registering 
stations in Bengal for the previous week, and a summary of the chief 
features of the weather during the week. 

{4th') The Bengal Monthly Meteorological Report, also published in the Calcutta 
Gazette, gives the monthly means of the meteorological data furnished by 
47 observatories in Bengal and Assam, and complete rainfall data of the 
province (including the returns of 251 rain-gauge stations), and a full dis- 
cussion of the weather and meteorology of the, month. In connection with 
this, three sets of rainfall charts showing the actual rainfall of the month; 
the variation from the normal rainfall of the month, and the variation 
expressed as a percentage, were prepared monthly from these data for the 
information of the Bengal Government and its Sanitary Commissioner, , . 



iSth) A summary of the more important fea;tures of the south-west monsoon of 
i8go, and a statement of the distribution of the rainfall in the province 
during the monsoon period, for the information of the Government of 
Bengal. A series of hand-drawn charts embodying the chief features was 
prepared for the information of the Bengal Government. The summary 
was published in the Calcutta Gazette of December 31st, 1890. 

{6th) A general report of the meteorology of Bengal for 1889, giving a meteoro- 
logical summary for the whole year, was also prepared and submitted to 
Government in July for incorporation in the Bengal Administration 
Report. It was illustrated by maps showing the actual rainfall of the 
year and its percentage variation from the norm^. 

83. In the North-Western Provinces, monthly abstracts of the observations of the 
several observatories and weekly rainfall reports were published in the Local Government 
Gazette during the year, and in the Punjab a descriptive summary of the weather of the 
province was prepared monthly in the Simla office for the information of the Punjab 
Government and published in like manner. The Reporter for Western India published in 
the Bombay Lrovernment Gazette monthly abstracts of the observations of the several 
observatories. The Madras Reporter published a monthly statement of rainfall in the 
Fort St, George Government Gazette. 

84. The Simla office drew up a preliminary report giving a summary of the weather 
in 1889, which was published in the Gazette of India. The Reporters for Western 
India and the North-Western Provinces drew up brief sketches of the meteorology 
of their respective provinces in 1889-90 for the information of their respective Govern- 
ments. 

Annual Reports and Occasional Publications. 

85. The Administration Reports of the various Provincial Reporters for the year 

1890-91 (utilized in the preparation of the present report) were received on the following 
dates : — . 

Bombay ... . . ist June 1891. 

Bengal . , . , . . ^ ^ ^ . 17th „ 

North-Western Provinces and Oudh . . . . . 22nd 

Madras Not received, 

86. The Administration Report for the year 1889-9^^ was prepared shortly after the 
receipt of the Provincial Administration Reports, printed in Calcutta, and submitted to 
Government on the i6th October 1890. 

87- The annual report on the meteorology of the previous year 1889 was finished and 
placed in the printer’s hands in September 1890, and was submitted to Government oh 
the 31st March 1891. It gives tables of temperature for 90 stations, and rainfall returns 
for 506 stations, being a decrease of fifty in the case of the former and of two in that of 
the latter, on the numbers respectively given in the report for i888. The descrip- 
tive letter-press discusses the chief characteristics of the meteorology of the yean 
and includes tables of the average values of all the more important meteorological 
elements for all stations that have furnished returns for four years and upwards. The 
report is illustrated with ten plates,, viz., a chart showing the position of all observ- 
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atories and rain-gauge stations, three in coloured lithography, representing the mean, dis- 
tribution of temperature, pressure, and winds in each month of the year, and one showing 
the tracks of the storms which originated in the Bay of Bengal during the year, and five 
plates illustrating the pressure and temperature features and conditions accompanying 
two of the cold-weather storms of 1888-89, ot>., the storm of 27th January to 3rd February 
and the storm of l6th to 21st February. 

88. The original observations of seven observatories, viz., Calcutta, Lucknow, Allaha- 
bad, Lahore, Nagpur, Bombay and Madras, for 1889 were included in the Annual 
Report and published as Appendix B. 

89. The following publication was issued during the year-. — 

Part III of the Cyclone Memoirs, giving an account of the cyclonic storm of 13th to 
20th September 1888, and of the cyclone in the Bay of Bengal in the last 
week of October 1888, and the Vaitarna storm of 6th to 9th November 1888 
in the Arabian Sea. 

go. The following were completed during the year, and were almost ready for issue at 
the end of the year : — 

(1) Part VII of Volume IV of the Indian Meteorological Memoirs containing two 

papers, viz . — 

(75/) Account of the storm of the first week of June 1887 in the Arabian Sea, by 
Mr. F. Chambers, late Meteorological Reporter for Western India. 

{2nd) The Meteorology and Climatology of Afghanistan, based on meteorological 
observations taken by officers of the Afghan Delimitation Commission, by 
Mr. W. L. Dallas. 

(2) Part IV of the Cyclone Memoirs, containing an enquiry into the nature and 
course of storms in the Arabian Sea and a catalogue and brief history of all recorded 
cyclones in that Sea from 1648 to 1889, by Mr. W. L. Dallas, 

91. Mr. Blanford, as was stated in last year’s Report, agreed to take up the discussion 
^of the complete series of hourly observations recorded during the past 14 years in India. It 

was decided that he should give a statement of the results for each station in separate me- 
moirs, and a summary of conclusions and results deduced from the complete series 
in a final memoir. The results for two stations, Sibsagar and Dhubri, were recently 
received and sent to press. The results for Simla and Patna are also practically ready 
for publication, and will be shortly sent to press. The whole of these memoirs will 
form Volume V of the Indian Meteorological Memoirs. 

92. The two following papers for the seventh and final part of Volume IV of the ' 
Indian Meteorological Memoirs are practically ready for press, and wifi be sent as soon as 
the annual report for 1890 has been printed off. The papers are— 

{ist) The relation between sunspots and weather as shown by meteorological observ- 
ations taken on board ships in the Bay of Bengal during the, years 1855 to 
1,878, by Mr. Dallas, First Assistant Meteorological Reporter to the Govern- 
ment of India., 

{2nd) An account of the cold-weather storms of the years 1876 to 1889, in Northern 
India, with an analysis and explanation of the chief phenomena of these 
i storms. 
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PART II.— DETAILS OF ADMINISTRATION. 


Meteorological Officers. 


93. The general administration of the meteorological observatories and offices in the 
different provinces has been in the hands of the following officers during the year: — 


Names, 


John Eliot, Esq., m,a., xlr. met.soc. 


W. L. Dallas, Esq. 


C. Little, Esq., m.a. . . . 7 

J.. H. Gilliland, Esq,, m.a„ (Offg.) , j 
Lala Hem Raj , . . . 

A. Pedler, Esq., r.c.s. • . . ■) 

C. Little, Esm, M.A. (Offg,) . . i 

S. A. Hill, Esq., b.sc.,' xlr. met. 
soc. 

J. Eliot, Esq., M.A., P.R. MET. soc. . 
W, L. Dallas, Esq. 


S. A. Hutchinson, Esq. 

G. M. Robinson, Esq. (Offg.) 
Miss Isis Pogson, f.r. met. soo. 


Dr. J. G, Pilcher 
Dr. C, Little » 
JDr. D. Sinclair 


Oflke. 


Provinces. 


Meteorological Reporter to the Government of 
India. 

First Assistant Meteorological Reporter to the 
Government of India. 

Second Assistant Meteorological Reporter to the 
Government of India. 

Personal Assistant to the Meteorological Re- 

porter to the Government of India. 

Meteorological Reporter to the Government of 
Bengal. 

Meteorological Reporter to the Government of 
North-Western ihovinces and Oitdh. 

Meteorological Reporter to the Government of 
Punjab ..... . . 

Meteorological Reporter for Western India 

Meteorological Reporter to the Government of 
Madras. 

Sanitary Commissioner, Central Provinces 

Sanitary Commissioner, Rcrar • . . 

Sanitary Commissioner, Burma . , 


Central Office. 


1 Bengal and Assam. 

•^North-Western Provinces, 
> Oudh, Rajputana and Cen- 
' tral India (part^, 

Punjab. 

) Bombay, Berar, Rajputana 
) and Central India (part), 
Madras, Mysore, Coorg and 
Hyderabacl. 

Central Provinces. 

Berar. 

'Burma. 


94. Mr. Pedler went on furlough for seven and a half months from the 9th April to 26th 

November 1890. Mr. Little acted as Meteorological Reporter to the Government of Bengal 
during his absence, and Mr. Gilliland, Professor of Mathematics in the Presidency College, 
acted for Mr. Little. ^ 

95. Mr. Plill died on the 23rd Septehaber 1890, and no successor was appointed 
during the year. The Head Clerk was placed in charge of the office, but the more im- 
portant work of the Allahabad office, such as the preparation of the monthly meteoro- 
logical returns for the Gazette, the Administration Report, and the correspondence has 
been carried on in the Simla office either by Mr. Dallas or by myself. 

96. Mr. Hutchinson, Meteorological Reporter for Western India, was temporarily 
transferred to Madras for three months from 3rd May to 6th August 1890. During his 
absence Mr. G. M. Robinson, Superintendent, Bombay Telegraph Office, acted as 
Reporter fpr Western India. 


Observatories, 

97. At the commencement of the year there were 178 observatories contributing 
registers of meteorological data. 

98. The observations of twenty-two of the stations in Bengal were, from the beginning 
of the year until the end of December 1890, utilized only in the preparation of the dffily, 
weekly and monthly reports of the Bengal Meteorological Department, but from January 
1891 the observations of these stations were included in the India Monthly Weather 

‘Review,. 



24 


99- Observatories were opened at the following stations during the year : — 

Paumben on the 2nd January 1891. 

Minicoy ....... on the 21st January 1891. 

The observatory shed at Perim for the observatory sanctioned some time ago was 
erected during the year, but the work of observation was not commenced until June 1891. 

100. Voluntary observatories (to which the Meteorological Department supplied the 
necessary instruments) were established at the Shebo Forest Plantation in Beluchistan 
(under the control of the Beluchistan Forest Department), Sehore in Bhopal (under the 
control of the Agency Surgeon), Mormagoa (under the control of the Resident Engineer, 
Portuguese West Coast Railway), Fort Tregear in the Chittagong Hill Tracts (under 
the control of the Medical Officer in charge of that Military Station) and Kalimpong in 
Darjeeling (under the supervision of the Revd. Mr. Sutherland). 

1 01. The observatories maintained by the Government of India are classified as 
follows : — 

First Observatories which are furnished with autographic instruments for re- 

cording pressure, temperature, humidity, rainfall and wind direc- 
tion and velocity, either continuously or at intervals of 10 minutes, 
or which take special solar actinometric observations. ■ 

Second class . — Observatories at which observations are taken daily at 8 hours 
which (with one or two exceptions) are transmitted to Simla by 
weather telegrams, and are included in the India Daily Weather 
Report, and also at 10 and 16 hours. ■ 

Third class . — Observatories which are of two kinds : — 


{a) those at stations where there are telegraph offices, and which 
record 8 hours’ observations only for transmission daily to Simla, 
Bombay, or Calcutta by weather telegrams ; 

{b) those at which there are no telegraph offices and which record 10 
and 16 hours’ observations, in some cases for inclusion in the 
annual report and in others to furnish a series of ii years’ ob- 
servations, and thus enable monthly and daily means to be ob- 
tained for these stations which shall be comparable with those 
already obtained for the second-class observatories. 

Fourth class . — Observatories at which observations of temperature and rainfall 
only are recorded. 


102. The following gives the arrangement of the observatories maintained by the 
Government of India, or supplied with instruments by the Meteorological Department and 
working in connection with it, according to this classification, on the 31st of March 1891 


Calcutta (Alipore) 
Berhampore 
Burdwan 
Chittagong 
Cuttack . 

Dacca 

Darjeeling , • 

Dhubri 


Class, 

I I St, 

, 2 nd. 
}) 

ff 

n 

» 

)> 


Bengal and Assam^ 


Class. 


Durbhunga 

• 2nd. 

False Point 

• • 

Hazaribagh • 

* * }> 

Patna , , 

* .• >? 

Saiigor Island • 

• • >; 

Sibsagar 

• » ff 

Silchar ■ 

• # yf 

Arrah . 

. . 3rd. 


Class* 


Balasore 

. srd. 

Bankoora 


Bhagulpur , 

■ >7 

Bogra . ^ 

• • ■ Jr 

Burrisal • 


Buxar . 

* • ?) , 

Chupra • * 

ft 

Chyehassa 




Class, 


Commilla 

• . 3rd 

Dehree 

• • 

Dinagepur 

. • ,, 

Fort Tregear 

• • 99 

Furreedpore 


Gya 

• *99 

Jessore . , 

• *99 

Julpigoree . 

* *99 

Krishnaghur 

• * 99 

Lungleh . 

* • 99 


Allahabad • 

9 

Class, 

• • ist. 

Agra 

9 

- . 2nd 

Dehra 


* *99 

Lucknow • 

9 

9 4 ,, 

Meerut 

* 

» *99 

Eanikhet . 

t 

• • 99 


Lahore 

9 


Class, 

, I St. 

Simla 



* 99 

Ludhiana • 



9 2nd 

Mooltan 



• 99 

Murree 

• 

• 

* 99 


Class. 

Hoshangabad . . .2nd. 

Jubbulpore . . . „ 

Khandwa . . . „ 

Nagpur . . . . „ 


Akola 

Amraoti 


Class. 
. 2nd. 
. 3rd. 


Class. 

Ajmere .... 2nd. 
Mount Abu . . . „ 

Nowgong . . . . „ 

Sutna . . • . ,1 


Belgaum . 
Deesa » 
Hyderabad 
Jacobabad 
Karwar 
Karachi ♦ 


Class. 

2nd. 

9) 

99 

99 

99 

99 
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Bengal and Assam — continued. 




Class. 


Maldah .* , 


. 3rd. 

Rampur-BauUah 

Midnapore 


» 99 

Banchee . 

Motihari 


• 99 

Ranigunj * . 

Mozufferpore , 


• 99 

Rungpur . . 

Mymensingh • 


• 99 

Serajgunj , 

Noakholly 


• 99 

Shortf s Island 

Nya-Doomla . 


• 99 

Calcutta (Chowringhee) 

Pedong , 


* 99 

Demagiri . • 

Pooree . 


• 99 

Tura • 

Purneah . 


* 99 


North-Western Provinces. 




Class. 


Roorkee 


. 2nd, 

Gorakhpur 

Bareilly • • 


. Srd . 

Jhansi . . 

Benares * 


* 99 

Mussooree 

Cawnpore 


• 99 

Pithoragarh 

Chakrata 


• 99 

Ghazipur 


• 99 


Punjab and Kashmir. 




Class , 


Peshawar . ; 


. 2nd, 

Khushab (Shahpur) , 

Chamba 

• 

. $ Yd . 

Montgomery , , 

Delhi « • 

9 

* 99 

Rawalpindi 

Dera Ismail Khan 

. 

* 99 

Sialkot • 

Kailang • 

« 

* 99 

Sirsa 

Central Provinces, 




Class, 


Pachmarhi 

• 

• 2nd. 

Chanda 

Raipur . 


• 99 

Sambalpur 

Saugor . 

• 

* 99 

Sironcha 

Seoni 

« 

• 99 


Berar. 


Class, 


Buldana 

• 

. 3 rd. 

Makhia . v 

Chikalda 

- 

• 99 


Central India and Rajputana, 




Class, 


Bickaneer 


. 3rd. 

Sambhar 

Indore . 

* 

* 99 

Sehore . 

Neemuch * 

9 

• 99 


Pachpadra 


• 99 


Bombay, 


Class. 


Poona . 

• 

• 2nd. 

Mormugao 

Ratnagiri 

• 

• 99 

Rajkot , 

Sholapur 

• 

* 99 

Surat 

Ahnaednagar • 

* 

. 3rd. 

Veraval . . 

Bhuj 

• 

• 99 


Malegaon 

« 

• 99 



Class. 
- Srd. 

• 99 

* 99 
>9 


' 99 

* 

. 4th. 

• 99 


Class. 

. 3rd. 

* 99 

* 99 

* 99 


Class. 

. 3rd. 

• 99 

• 99 

• 99 

• 99 


Class. 

. 3rd. 

* 9) 

• 99 


Class. 

. 3rd. 


Class. 

. 3rd. 

* 9) 


Class. 

• 3rd. 

• 9} 

• 99 
9* 


D 
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Madras. 



Class. 



Class. 


Cl.iss. 

Bellary 

. , 2 nd. 

Calicut • 


. 3 rd'. 

Madras (Port Office) 

. 3 rd. 

Cochin 

« • 

Coconada 


• )i 

Mangalore 

. * i) 

Mercara . 

• • j» 

Coimbatore 

• 


Masulipatam . 

• • J3 

Salem 

• • » 

Cuddalore 

• 

» » 

' Negapatam 

t . )3 

Secunderabad t 

• • » 

Cuddapah 

• 

• n 

Nellore • 

r» • J} 

Tichinopoly 

• • >> 

Gopalpore 


• » 

Paumben 

• * 0 

Wellington 

• • ' 

Kurnool 


• )> 

Rajahmundry . 

• • if 

Bangalore 

. . 3r<l- 

Madura 


fj 





Burma. 





Class. 



Class. 


Ch-s. 

Akyab 

. * 2 nd. 

Bassein • • 

• 

. 3 rd. 

Moulmein 

. . 3 rd. 

Diamond Island 

• • » 

Bhamo . 

' « 

• » 

Tavoy 

■ • 35 

Mergui . 

• • j) 

Kindat . 

. 

* if 

Thyetmio 

« • 33 

Rangoon , 

• ■ i) 

Mandalay 

• 

* )) 

Tounghoo 

• ■ 33 



Bay Isiands. 






Class. 1 



Class. 



Port Blair . 

. • 2 nd. 

Cocos Island . 

. . 3 rd. 




Extra 

India. 





Class. 



Class, 


Class. 

Aden 

. * 2 nd. 

Am ini Divi 

♦ 

• 3 rd. 

Meshed . 

. . srd. 

Leh 

• • jj 

Baghdad 

• 

• if 

Seychelles 

• *33 

Minicoy . 

• * » 

Biisbire 

« 

• 3) 

Zanzibar 

• * 53 

Quetta 

* • » 

Katmandu 

to 

• 3) 



103. The stations given 

in italics in the 

previous list 

are those which 

contributed 


registers up to the month of December 1890 to the Bengal Reporter only. 

104. The important Government observatories of Bombay and Madras are indepen- 
dent of the Department, and publish separate annual reports for the information of Gov- 
ernment. 

105. Cocos Island, Demagiri, Fort Tregear, Ghazipur, Lungleh, Meerut, Meshed, 
Nowgong, Pedong, Sehore, Shortt’s Island, and Tura, are voluntary observatories to 
which the instruments are supplied by the Meteorological Department, but the observations 
are taken by some local 'arrangement (and generally by volunteer agency). 

106. The observatory at Makhla is maintained by the Forest Department for the 
purpose of recording special observations bearing on the influence of forests on rainfall. 

107. Observations are also furnished regularly to the Department by the six indepen- 
dent observatories of Jeypore, Vizagapatara, Trivandrum, Bhavnagar, Goa and Mor- 
mugoa. The second is maintained by a private gentleman, A. V. Nursing Row, Esq., 
F. R. A. S., F. R. G. S. ; the first, third and fourth by the native states in which they are 
situated ; the fifth by the Portuguese Government, and the sixth by the West of India 
Portuguese Guaranteed Railway Company. 

108. Regular observations are also taken on board the Light Vessels at the entrance 
to the River Hooghly in accordance with arraiigements made by the Port Commissioners, 
and are furnished to the Department. They are chiefly utilised in the discussion bf the 
cyclonic storms of the Bay of Bengal. Registers of observations were received from the 
following light vessels during the year : — 

F. L. V. Star, stationed at the lower Gasper Station, from ist May to 30th June, and 
ist to 31st August 1890, and 1st to 28th February 1891. 
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F. L. V. Co we/, stationed at the Zewe^ Go’e/er .S’/tz/zew, from ist September 1890 
to 31st January 1891. 

F. Z. V. Canopus, stationed at the Mutlah Station, from 4th April to 30th October 
1890, and 2nd January to 28th February 1891. 

109. First Class Observatories. — The Alipore Observatory. — This observatory is under 
the charge of the 2nd Assistant Meteorological Reporter to the Government of India. It 
is furnished with a complete set of autographic instruments, including a sunshine-recorder, 
a Kew barograph and thermograph, a Beckley’s anemograph, an Osier’s anemometer 
and a Beckley’s rain-gauge. All instruments that are issued by the Meteorological 
Department are carefully tested at the observatory, and their corrections ascertmned 
before they are sent out for use. Another important part of its work is the dropping 
daily of two time-balls at i P.M., local mean time for the port of Calcutta. 

1 10. The self-registering instruments have worked very satisfactorily during the past 
year. The measurements from the traces of the barograph and thermograph have been 
compared with the eye-readings of the standard barometer and the wet and dry bulbs in 
the same manner as in the previous five years. The following gives the mean differences 
for each year of the past six years : — 



18B5, 

1886, 

1887. 

1888. 

1889, 

1890, 

Mean difference between the standard barometer 
and barograph during the year (z.e., standard 
barometer minus barograph) 

+ ‘025'' 

+ •026'' 

+ '027'' 

-f ’026" 

4 ’024" 

+*020 

Mean difference between the dry bulb in the 
thermometer shed and the dry-bulb trace of the 
thermograph (La,, thermograph mimes shed 
dry-bulb thermometer) 

+ • 4 ° 

T 0 


+ 7 “ 

+7° 

+ •8° 

Mean difference between the wet-bulb in the 
thermometer shed and the wet bulb trace of the 
thermograph thermograph minus wet-bulb 

thermometer) 

+ •6° 

+ •5° 

+•7° 

+■8° 

+7° 

+ 9 ° 


I II. The number of instruments verified during the year (1890-91) and the previous 
four years (given for comparison) is shown by the following table : — 


Instruments. 

1886-87. 

1887-88. 

1888-89, 

6 

CO 

CO 

»-« 

I 890-9 T. 

Barometers . * • 



, , 

52 

52 

74 

46 

99 ' 

Aneroids 

• 

• 

• 

10 

15 

16 

20 


Dry and wet-bulb thermometers 

• 

• 

• 

62 

31 

41 

36 ' 

■ B 5 ' 

Standard thermometers . 

• 

• 

• • 

I 

8 

Mi 

f «« 

' 40 


D 2 
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Insthuments. 

1886-87. 

1887-88. 

■ 

1889-90. 

1890-91. 

Maximum thermometers for air temperature • 



46 

6 

50 

28 

56 

Minimum „ ' . 



55 

21 

45 

46 

98 

„ „ „ nocturnal radiation 



f8 

10 

9 

14 

17 

Solar radiation thermometers .... 



20 

20 

5 

19 

14 

Dial anemometers 




... 

... 

12 

46 

Sand-glasses 

tt 


... 

... 

16 

17 

28 

Sling thermometers ..... 

• 


2 

3 

... 


II 

Traveller’s maximum and minimum thermometers, 

in pairs 



1 

1 

... 

4 

Six’s thermometers • » . . . 




... 

1 . • 

1 99 

2 

Common thermometers .... 



... 

I 

2 

I 


B9iling point thermometers c . . . 



6 

2 

... 

... 


Sunshine-recorder 



#99 

... 

• 9 9 

1 


Pressure gauge 



19 9 

.it 


1 


Salinometer ...... 

* 


1 ■ « 

... 

1 



Hydrometer ...... 

• 


• 4 9 

... 

I 

... 


Rain-gauges . 

• 

• 

4 

2 

... 

... 


Measure glasses for rain-gauges , , 

• 

• 

4 

2 


... 

... 

Totad 

« 

280 

174 

261 

241 

51S 


1 1 2. The preceding Statement shows that an unusually large amount of work was 
done during the past year in verifying instruments. The work had been allowed to fall to 
some extent into arrears during the past two years, and as this was causing some incon-- 
venience, instructions were given to examine carefully all instruments in store, reject all 
that were unserviceable, and bring up the work of verification to date. This was thoroughly 
done during the months of January, February and March, and this portion of the work of 
the Alipore observatory is on a more satisfactory footing than it has been for some years. 
This important portion of the work of the Alipore observatory will continue to increase 
largely during the next two years, as the work of testing all rain-gauges before issue to rain- 
fall stations in India has been handed over to it. Satisfactory arrangements have been made 
with the Mathematical Instrument Department, who supply the rain-gauges to enable an 
officer of the Alipore Observatory to perform this work before the issue of the instruments. 

113. The following table gives a statement of the instruments received from England 
or returned from observatories or after repair from the Mathematical Instrument Depart- 
rnent and issued (properly verified) during the past year (1890-91) to the. Central Office for 
distribution to observatories when required, and of those that awaited or were actually 
undgr verification at the beginning and at the end of the year. It also shows the instruments 
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that were examined or verified but condemned, and those that were kept in reserve for 
further examination at the Alipore Observatory •• — 



Awaiting* 

verification 

Under veri- 
fication 

1 

Issued 

Under veri- 

Awaiting 


Kept in re- 

Instruments. 

at the begin- 
ning of the 

at the begin- 
ning of the 

Received, ; 

after veri- 
fication. 

fi cation at 
the end of 

verification 
at the end of 

Condemned. 

set ve at 
the Alipore 


year. 

year. 


the year. 

the year. 


Observatory. 

J barometers . 

43 

6 

77 

107 

0 

8 

II 

0 

Aneroids 

6 

0 

10 

I6 

0 

0 

0 

0 

Dry and wet-bulb thermo- 
meters, 

32 

16 

51 

89 

3 

2 

5 

0 

Maximum thermometers 

73 

9 

22 

S8 

7 

I 

37 

£ 

for air temperature, 





Minimum thermometers | 

34 

10 

72 

*05 

0 

0 

0 

2 

for air temperature. 






Minimum thermometers 
for noctural radiation. 

^3 ; 

4 

6 

19 

3 

0 

0 

1 

Solar radiation thermome- 
ters. 


10 

I 

24 

0 

0 

4 

0 

Standard thermometers . 

4 t 

0 

2 

40 

0 

I 

2 

0 

Dial anemometers . 

7 

4 

42 

42 

0 

5 

6 

0 

Sand-glasses . * . i 

16 

0 

15 

28 

0 

0 

3 

0 

Six’s thermometers . 

4 

0 

2 

2 

4 

0 

0 

Q 

Sling 

12 

0 

0 

12 

0 

0 

0 

0 

Traveller’s maximum and 

5 

0 

0 

I 

0 

0 

0 

A 

minimum thermometers, 







in pairs. 









Total 

303 

1 

59 

300 

543 

17 

26 

68 

8 


1 14. The time-ball on the Semaphore Tower, Fort William, and that on the roof of 
the Port Commissioners’ office were accurately dropped on all days, Sundays and holidays 
inclusive, except on the undermentioned days, when it failed to drop properly for the 
reasons given in the table : — 


Date of failure. 

Nature of failure. 

Cause of failure. 

i7Lh May 1890 , ” . 

Time-ball at the Port Commissioners’ office failed 
altogether. 

Either telegraphic defect or failure of the 
time-ball workmen to set the time-ball 
trigger properly. 

24th it ’ * 

Time-ball on the Semaphore Tower, Fort William, 
dropped about 3 seconds after mean i p.m. 

Telegraphic defect. 

2Sth „ „ * 

Time-ball at the Port Commissioners’ office failed 
altogether. 

Defect in the telegraphic line or time-ball 
trigger. 

2()th „ „ 

Ditto ditto ditto 

'Ditto ditto ditto. 

2Sth June 1890 . 

Ditto . ditto ditto 

Telegraphic defect. 

26th July 1890 

Time-ball at the Port Commissioners’ office was 
hoisted, but it failed to drop at the usual signal. 

Ditto ditto. 

3tst July 1890 , . i 

Time-ball on the Semaphore Tower, Fort William, 
dropped about 35 seconds after mean i p.m. 

Ditto ditto. 

2nd August 1890 

Time-ball at the Port Commissioners’ office was 
. hoisted, but it failed to drop at the usual signal. 

Ditto ditto. 


3-0 


Date of failure. 

Nature of failure. 

Cause of failure. 

loth November 1890 . 

Time-ball at the Port Commissioners’ office failed 
altogether. 

Either telegraphic defect or failure of the 
time-ball workmen to set the time-ball 
trigger properly. 

1st December 1890 

Ditto 

ditto 

ditto 

Ditto 

ditto 

ditto. 

24th „ „ 

Ditto 

ditto 

ditto 

Ditto 

ditto 

ditto. 

28th j» ' « • 

Ditto 

ditto 

ditto 

Telegraphic defect. 


5th January 1891 

Ditto 

ditto 

dittO' 

Ditto 

ditto. 



Ditto 

ditto 

ditto 

Ditto 

ditto, 


3rd February 1891 

Time-ball on the Semaphore Tower, Fort William, 
failed altogether. 

Ditto 

ditto- 


30th March 1891 

Ditto 

ditto 

ditto 

Ditto 

ditto. 



U5. The Allahabad Observatory . — The use of the meteorograph was, for reasons 
fully explained in last year’s report, discontinued from the ist of April 1890. Jn order to 
take the frequent observations necessary at a first-class observatory, a temporary. establish- 
ment was engaged from that date. The present staff of observers record hourly obser- 
vations during fine weather and observations at intervals of ten minutes or oftener during 
disturbed or stormy weather. This arrangement will be continued until it has been finally 
decided whether it will be more satisfactory to record the observations continuously and 
automatically by a complete set of self-registering instruments, or to employ clerical 
labour, which is comparatively cheap in India, and adapt the system and methods of ob- 
servation to the weather at the time. 

1 16. During the year under review two automatic instruments, viz,, a Draper’s 
thermograph and a Beckley’s anemograph, were brought into use. The first of the two, 
vis., the thermograph, worked fairly satisfactorily, although the tabulated traces show that 
the temperatures, as registered by it, vary considerably from those recorded by the ordi- 
nary thermometers placed under practically the same conditions. Corrections are, how- 
ever, being determined from the past year’s observations, and if the observations of the 
present year show that the differences between the thermograph and the ordinary thermo- 
meters do not change from year to year, the instrument, which is very simple in construc- 
tion and easy to manage, will be a valuable adjunct to the eye-observations of tempera- 
ture. The anemograph was brought into use on the 1st September, and worked satisfac- 
torily until the 20th of February, when it suddenly went wrong. The defect was shortly 
afterwards remedied. The sunshine-recorder did well without a break. 

117. The observers have all worked satisfactorily. At the end of the year, the work 
of the office, with the exception of the tabulation of a portion of the thermograph traces, 
was up to date. The chief observer, ,Babu Kedar Nath Chatterjee, who is also head 
clerk, deserves much credit for the manner in which he has carried on the current duties 
of the office since Mr. Hill’s death. 

1 18. The Lahore Observatory . — At this observatory continuous observations with 
self-recording instruments were taken throughout the year, and with the exception of a 
few brief stoppages mainly caused by the necessity of cleaning the instruments there has 
Been no bteak .in .the .continuity .of .the observations. .The .Draper .barograph .ha.s worked 





exceedingly well, but the hygrometer has not been quite satisfactory, and it is doubtful 
if the instrument is one perfectly adapted to the Punjab climate. In September last the 
two parts of the metallic bar of the wet thermometer suddenly separated, but on being 
repaired, the readings given were as correct as before the reparation. A long series of 
comparative observations, i.e.^ observations of the self-recording and of the ordinary instru- 
ments, will shortly be available, and when this is the c^ise, an exhaustive comparison will 
be instituted and corrections, if necessary, determined for the instruments. Cloud and 
storm observations now form part of the work of the observers, and during the cold- 
weather tour of the Meteorological Reporter to the Government of the Punjab, the atten- 
tion not only of the observers at Lahore, but also of the observers at the out-stations, was 
called particularly to the necessity of obtaining careful and detailed observations of the 
weather before and during the progress of the winter storms, in order to increase our 
knowledge of these phenomena. 

119. The work of the observers at Lahore has been carefully and satisfactorily per- 
formed during the year. 


Special Observation's. 

120. The following were the classes of special observations taken during the past 

year at certain stations : — 

1st , — Wind observations recorded by self- registering instruments (Beckley’s 
anemograph) at 15 stations. 

2Mi/.~Solar and terrestrial observations at 31 stations from the beginning of 
the year to the 31st December. 

3rd . — Seismic observations at Sibsagar and Silchar in Assam. 

4th , — Special storm observations. ’ 

121. The following statement gives a summary of the work done at the 15 stations 
furnished with Beckley’s anemograph : — ' 


Station. 

Anemogratns aupplkd. 

Amount of data reduced and tabulated 
at tlie Calcutta Meteorological Office 
up to the end of oificlal year. 

Character of anemograms. . 

Allaliabad 

2nd to 23rd September, 25th September 
1890 to 20th February, 24th February 
to 26th February to 31st March 1891 * 

2nd September 1890 to 31st 
March 1891. 

Distinct. 

Belgaum 

7th April 1890 to 19th May, and 5th June 
to 31st March 1891. 

None. 


Calcutta (Alipore) 

1st April 1890 to 31st March 1891 , 

1st April 1890 to 31st March 
1891. 

Distinct, 

Chittagong 

1st April 1890 to 15th October, and 17th 
October to 31st March 1891. 

None. 


Darjeeling 

I St April 1890 to sth April, 12th to i6th 
April, 2ist to 29th April, 13th May to 
9th February 1891, and 14th February 
to 31st March 1891. 

None. 


Deesa . r 

1st April 1890 to 3i$t March 1891. 

None. 


Dehra 

Ditto ditto 

1st April to 30th September 
1890. 

Faint, but measurable. 
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Station. 

Anemograms supplied. 

Amount of data reduced and tabulated 
at the Cftlcutta Meteorological Office 
up to the end of official year. 

Character of anemograms. 

Dhubri . 

1st April 1890 to 31st March 1891 . 

None. 


Jubbulpore * 

1st April 1890 to 3rd September. 5th Sep- 
tember to 31st December 1890, and 7th 
January 1891 to 31st March 1891. 

None. 


Lahore . 

1st April 1890 to 31st March 1891 . 

None. 


Lucknow 

Ditto ditto 

1st April to 31st July 1890, and 
1st January to 31st March 

1891. 

DistincL 

Nagpur 

Ditto ditto 

I St January to 31st March 
1891. 

Ditto. 

Rangoon 

1st April 1890 to 17th May, and 21st May 
to 31st March 1891. 

None. 


Roorkee , 

1st April 1890 to 23rd May, 25th May 
i i8qo to 22nd March 1891, and 25th 
March to 31st March 1891. 

None. 


Saugor Island . 

1st April 1890 to 31st March 1891 

None. 



122. The solar and terrestrial observations were discontinued at all stations with the 
exception of Aden, Leh, Pachmarhi, Simla, Calcutta, Allahabad and Lahore from the 
31 St of December 1890, for the reasons given in para. 127 of last year’s Administration 
Report. The observations taken during the nine months April to December 1890 were, 
it may be stated, as unsatisfactory as those of previous years, and utterly useless for the 
class of scientific investigation for which these observations were introduced. 

123. Seismic instruments were .supplied some years ago to the meteorological observa- 
tories at Sibsagar and Silchar at the instance of the Geological Survey of India for the 
purpose of earthquake observations. The chief objects of the apparatus supplied were 
to obtain a rough estimate of the intensity of the earthquake shock and of the direction 
of its advance. Unfortunately, the apparatus is not sensitive enough for the purposes 
for which it was devised, and has failed to register any of the numerous earthquakes 
which have been felt in Assam since its introduction. 


Storm observations. 

124. The number of storm observations taken in the year 1890 was slightly greater 
than in the year 1889, and the observations, on the whole, were more carefully taken, and 
are hence more reliable and valuable. Very complete, useful and interesting observations 
were taken and sent in by the observers at Port Blair, Shortt’s Island, Coconadaand False 
Point of the most severe cyclonic storms which were experienced during the year at these 
stations, The observers at Akola, Allahabad, Belgaum, Berhampore, Burdwan, Cawn- 
pore, Dhubri, Jessore, Jubbulpore, Lahore, Neemuch, Peshawar and Sibsagar sent in ac- 
curate and interesting information of the more important hot -weather storms which visited 
these stations. The majority of the remaining observations were nearly equal in point of 
value to the observations of these stations. The remainder were too brief to be of much 
use, and, as in the case of the single set of storm observations submitted by the AJmere 
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and Bareilly observers, showed in some cases such a want of interest and judgment as 
to make them practically valueless. It will probably be found necessary in future years 
to reject such observations as of no value. 

125. The amounts that have been awarded to each observer for the work of storm 
observations in 1890 are given below, and have been assigned in the same manner as last 
year. The amounts depend partly upon the number of series of storm observations 
taken, but chiefly upon the extent and value of the meteorological information sent in. 
In estimating the amounts the greatest Inportance has been attached to the extent and 
quality of the observations as complete records of the storms during which they were 
taken : — 


Province. 


Station. 


Name of Observer. 


<U C cn 
, n u. 

O kj 
3 W 04 

CD 


Burma . . . { ^kyab 


Bay Islands . 


Bengal and Assam i 


N.-W. Provinces and 
OUDH. 


Central India 


Rajputana 


Punjab . 


C Diamond Island 

. Port Blair . 

/ Balasore 
I Berhampore 
I Burdwan 
I Dhubri 
I False Point 
Fureedpore . 
Hazaribagh 
Jessore 
Mymensingh 
Pedong 
Pooree . 

Saugor Island 

Shortt’s Island 
^ Sibsagar 


Allahabad 

Bareilly 

Cawnpore 

Pithoragarh 

Sutna 

Neemnch 

Ajmere 
Jeypore 
Mount Abu 


I Delhi * . 

Lahore 
Ludhiana ♦ 
Peshawar . 
Sirsa . 

/ Hoshangabad 


Central Provinces 


Rhandwa 

Nagpur 

Paciimarhi 

Raipur 

Saugor 

Seoni ♦ 


, J. J. Brown . • « 

. W. Skinner . • 

• G. T. Carroll • * • 

. Radha Mohun Dass . 

, Mahendra Nath Roy . 

. Makhodaprosad Roy Cbowdhry 

• Akhoy Coomar Sen • 

• W. B. Sparkes . • • 

• Naresh thunder Mozoomdai; 

. Nathu Lai 

. Pareshnath Roy Chowdhri . 

. Subal Chandra Saha . 

, , Father A. Desgodins, S, J. 

. M. Francis ^ ♦ 

( J. A, Thomas 
C A. E. F. Green • 

. W, Taskar «... 

, D, Barua « . , . 


Kedar Nath C hatter jee 


• 


14 

60 

Gulzari Lai ♦ ‘ . 

4 

« 


I 

I 

C. La Port! , . 

• 



6 

25 

Shersing ♦ . 

« 


ft 

4 

6 

Hamath • < . 

ft 


ft 

21 


Hamta Pershad . * 

ft 


ft 

3 

4 

A. H. Garton 



f 

1 

10 

Ram Pershad . 



1 

I 

1 

Doorga Pershad . 


* 


9 

20 

M. M. Talati , ' . 




18 

60 

Bansidhar . . , 

ft 

• 


4 

5 

Jaspat Ray 

* 



23 

60 

Brij Lai . ... 

• 

ft 


14 

32 

Abdool Jabbar . 

• 

# 


S 

*5 

B. Gulzar Mahommed 

« 

ft 


II 

25 

Behari Lai . . 

• 



s 

10 

Sadhuram Dubay . 

• 



. 9 

45 

Raiaram Nanagi 

• 

« 


4 

10 

P, Soobiah • 




9 

22 

A. Ranganaidcoovie . 




6 

26 

Govind Ram Chandra . 




2 

8 

Jadunath Basu . 


ft 


3 

24 

Punchum • 


ft 


«9 

60 
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Province. 


Bombay and Sind 


-Berars . 


Madras, 


Extra Indian 


Station. 

Name of Observer. 

Number 
of storm 
reports. 

Amount. 








Belgaum . • . . 

R. D . Madurkar , * 




I 

5 

Bhuj 

Samuel Solomon . 
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50 

Deesa, , , , . 

G. P. Nesti . 




2 

2 

Hyderabad . , . , 

Satram Das Ramchand 

• 



II 

30 

Jacobabad . . . , 

Shaik Ali . * . 

• 


ft 

3 

5 

Karwar , . , . 

G, W. M. D, Aran jo , 



ft 

5 

8 

Malegaon .... 

B. Doorganna , 

ft 


ft 

3 

6 

^ Poona . • . . • 

V. B, Joshi . • 

ft 

ft 


I 

3 

Akola .... 

Samuel Gregory 

• 



12 

40 

, Chikalda • • . . 

P. Raja Rathnum Naidu 




■ 8 

30 

f Coconada • , , . 

C. Gaetane 




4 

30 

Cuddalore ... * 

K. Subramutty 

ft 



4 

7 


T. Venkataramanish • 

ft 



3 

6 

Gopalpur . ■ * j 

Narain Moorty Naidu . 

ft 



4 

8 

1 Madras (Port Office) , 

J. R. Gonsalves , • 




6 

IS 

' Masulipatam . . . 

T, Rajaram Row 


• 


4 

2D 

Nellore , • « 

p. Conn . • • 

ft 

ft 

ft 

4 

8 

^ Negapatam . # t ' 

E. R« Sathoo Row • 

1 

ft 

ft 

3 

9 

, Baghdad . , . • 

J. J, Nelson . . 

• 

ft 

• 

1 

2 


126. It has recently been intimated to observers that a few complete and accurate 
series of observations of cloud movements and the kind and amount of cloud, and of the 
wet and dry-bulb thermometers during the more severe cold-weather cyclonic storms of 
Upper India, and observations at very short intervals of the wet and dry-bulb thermome- 
ters and of the cloud movements in the inner storm area and in the calm area (more 
especially) of cyclones, are greatly required, and would be very valuable and useful. Ob- 
servers have also been requested to obtain, if possible, definite information of the extent 
of country over which any very severe thunder-storm or hail-storm extends, and its in- 
tensity in different parts of the storm area. 

Inspection of Observatories. 

127. The following table shows the amount of inspection done during the year: — 


Inspected by 


Province. 




Assistant or Provincial 

Imperial Reporter. 

Reporter or Sanitary Commis-^ 


sioner. 

^ Jessore . * « • 

Krishnaghur . # 

Mozufferpore . • • 

Gya . . ... 

Bankipore • . • • 

False Point .... 
Pooree • . . 

Ranigunj .... 

. 


Imperial Reporter, 


Mozufferpore. 

Gya. 

Bankipur. 

Rungpur. 

Dinagepur. 

Bogra. 

Rampur Bauleaht 

Purneah. 

Bhagulpur. 

Durbhanga, 

Motihari,. 

Chupra. 

Arrah, 

Buxar. 

Krishnaghur, 

Jessore. 
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Province. 


Inspected by 


Imperial Reporter. 

Assistant or Provincial 
Reporter or Sanitary Commis- 
sioner. 

Allahabad «... 


Jhansi • . , . 


Bareilly ♦ . . . 


Agra . 


Mooltan . ' • , , 

Khushab. 

Khushab .... 

D. I. Khan . * , , 

Sirsa ..... 

Rawalpindi . . . 

Lahore .... 

Peshawar .... 


Sialkot. 


Lahore. 



Nagpur. 


Pachma'rhi . • , • , « 

Raipur. 

Saugor • . . • 

Hoshangabad . . , 

Hoshangabad. 


Amraoti. 


Marmagao * , . 

• , 

Sholapur, 


Coimbatore ♦ , . , . 

Gopalpore, 

Cuddapah* . . , . 

Trichinopoly. 

Bangalore . , , , 

Kurnool. 

Secunderabad , . 

Salem. 

Bellary .... 

Cuddalore# 

Madura .... 

Ncllore. 

Calicut . » . . 

NCgapatam. 


Personal Assistant to the 
Imperial Reporter. 


North-Western Provinces • 


Punjab 


Baluchistan . 


Central India and Rajputana 


Central Provinces 


Berars 


Bombay 




Madras 


Ghazipur. 

Gorakhpur. 

Benares. 

Cawnpore, 

Agra. 


Mooltan. 

Montgomery. 

Khushab. 


Quetta. 


Ajmere. 
Sanibhar. 
Indore,.. 
Pachpadra. 
Nee much. 


Khandwa. 


Veraval.^ 

Ratnagiri, 

Surat. 

Poona. 

Ahmednagar. 

Hyderabad. 

Rajkot. 

Jacobabad. 

Karachi, 

Malegaon, 


128. The following observatories were satisfactory in every respect at the time of 
inspection: — 


Lahore. 

Allahabad. 

Karachi. 


Nagpur. 
Peshawar. 
False Point. 


Hoshangabad, 

Khandw^i. 


E 2 



3 ^ 

129. The following were also in very good order, and their observers doing their 
work satisfactorily 


Province. 


‘ Bengal 


Observatories. 


Province. 


r 





Bankipore. 

Ranigurtj. 

Jessore. 

Krishnaghur. 

Bogra. 

Rampur-Beauleah. 

Purneah. 

Bhagulpur. 

Motihari, 

Chupra. 

Buxar. 

Arrah. 


Central Provinces 


Sind • • 

Bombay • 


North-Western Provinces 


inces f 


Punjab 


. . 


Agra. 

Cawnpore, 

Gorakhpur. 

Bepares. 

Rawalpindi. 

Montgomery. 

Sirsa. 

Mooltan. 


Madras 


Central India 
putana 


and Raj- 


Neemuch. 

Indore. 

Sambhar. 


Observatories. 


I Hoshangabad. 
Tnbbulpore. 
Khandwa. 
Saugor. 
Raipur. 

C Hyderabad. 

* ( Jacobabad. 

, / Ratnagiri. 

1 Poona. 

} Sholapur. 

I Ahmednagar, 

V Malegaon. 


! Tricbinopoly, 
^ Kurnool. 
Salem. 
Coimbatore. 
Cuddapah. 
Bangalore. 
Bell ary. 
Madura. 

Nell ore. 

Cuddalore. 

Gopalpore. 


130. The following observatories were in a fairly satisfactory condition, but their 
observers were found to be more or less careless in keeping their instruments in good 
order, and the sheds neat and tidy : — 


Province. 

Observatories. 

i Province. 

Observatories. 

Bengal . • . | 

North-Western Provinces [ 
Punjab ...» 

Gya. 

Mozufferpore. 

Kungpur. 

Dinag epur. 

Bareilly. 

Jhansi. 

Sialkot 

Central Provinces r . 

Berar .... 

Madras 

Bombay 

Beluchistan . . . 

— TT’ 

Pachmarhi. 

Amrapti. 

Secunderabad. 

Surat. 

Quetta. 


1 31. The following gives extracts from the inspection reports of Dera Ismail Khan, 
Durbhunga, Rajkot, Mozufferpore, Veraval, Pachpadra, Pooree and Quetta, all of which 
were found to be in a very unsatisfactory condition at the time of inspection : — 

Dera Ismail Khan. — Mr. Dallas, who inspected the observatory, states that the shed 
was in a disgraceful state, and the observer had taken no trouble to report its condition. 
The wet-bulb thermometer was much encrusted. The wet minimum was cleaned, but it 
was found impossible to clean the wet hygrometer properly, as it was thickly encrusted, 
and it was necessary to replace it by a new instrument. The observer is careless, and 
takes no interest in his work. 

Durbhunga.-r-Ld\^ Hem Raj, iny Personal Assistant, who inspected the observatory, 
states: — " All the instruments, with the exception of the barometer, were very filthy, and, 
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at least, two of the instruments in consequence were unfit for use.” He also found that, 
the observer, instead of taking the observations himself, was employing a substitute who 
was unable to read the instruments correctly. The 8-A.M. readings of the barometer, 
thermometers and wind vane taken by this substitute, on the morning of the inspection, 
were all more or less erroneous. So far as could be ascertained, the observer latterly 
had rarely taken the 8-a.m. observations himself. The condition of the observatory was 
a disgrace to the observer. The observer’s allowance was in consequence suspended, 
and the circumstances reported to his departmental superior in order that steps might 
be taken to obtain trustworthy observations from the Durbhunga observatory, 

Rajkot — Was inspected by my Personal Assistant. The shed was dirty, the hygro- 
meters dirty and out of order, and the anemometer in a" filthy condition. As this is the 
second time this observatory has been found to be in this dirty condition when inspected, 
the observer was fined and warned. 

Mosufferpore . — This observatory, which was opened n April, was inspected in Nov- 
ember by Lala Hem Raj. The wet-bulb thermometers were dirty and thickly encrusted, 
the minimum in shade was out of order and the anemometer very dirty. The rain-gauge, 
instead of being in its proper position, was found under the observer’s office table. The 
instruments were thoroughly cleaned, and the observatory put in proper condition, and the 
observer was afterwards warned to be more careful about his instruments. 

Veraval . — This observatory was established in 1889 to afford information of the 
weather on the Kathiawar coast. The observations during the months of June to Sep- 
tember 1890 were very inaccurate and misleading. ■ Lala Hem Raj was hence sent to 
inspect the observatory and to remedy any defects in the instruments, and to teach the 
observer how to read the instruments correctly. The postmaster was observer at the time. 
The thermometers were found to be exceedingly dirty. The column of the minimum 
thermometer was detached in many fragments, and the instrument was utterly useless in 
its then condition. The index of the wet minimum was lying outside the spirit in the 
upper part of the tube. The anemometer was covered with dirt and oil and the pointers 
were found to be cemented together by the oil and dust. The wind vane was partially 
broken and needed repairs. The observer, when he heard of the intended visit of the 
Personal Assistant, had covered all his instruments, including the outer brass tube of the 
barometer, with a thick coating of rancid native oil. The instrument was hence in the 
most filthy condition. The observer was unable to read either the barometer, thermometers 
or rain-gauge correctly. The Personal Assistant spent a couple of days in endeavouring 
to teach him, but without any useful result. He then communicated to me by telegraphy 
and I authorized him to teach the telegraph signaller the work, and to appoint him to act 
temporarily as observer. The telegraph signaller learnt the work rapidly and satisfactorily. 
As the observations since he took up the work have accorded with those of neighbouring 
stations, he has recently been permanently appointed as observer. 

Pachpadra — Was inspected in September 1888 by Mr. Dallas, and was found 
to be in a very unsatisfactory condition. Certain changes were then made which it was 
hoped would place it on a proper footing. The improvement only lasted for a short time, 
after which the observatory became even worse than before. The observer was warned 
and fined on more than one occasion, but without effecting any permanent improvement. 
Lala Hem Raj was hence instructed to visit and inspect it very carefully. The following 
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is a summary of his report : — “ The barometer was in fair order, the dry-bulb thermometer 
was dirty, the wet-bulb thermometer very dirty and slightly encrusted and perfectly 
dry, and there was no water in the receiver ; and there had apparently been none for many 
days. The wet bulb was hence acting as a dry bulb. The maximum and minimum ther- 
mometers were dirty. Hence the condition of the instruments was far from satisfactory. 
The observer was apparently unable to read the instruments accurately, and, in some eases, 
as in the maximum and minimum thermometers, he read them by wrong methods. Also, so 
far as the Personal Assistant could ascertain by careful enquiry, the observer was extremely 
unpunctual in the performance of his meteorological duties, and rarely ever took them at 
the correct time. The observations for several months previous had hence been utterly 
worthless. Fresh arrangements have since been made for the work of observation through 
the assistance of the Assistant Commissioner, Northern India Salt Revenue, who has taken 
much interest in the observatory. 

Pboree.^M.'c, Little, who inspected the observatory, reported as follows: — “The ob- 
server knows howto read the instruments, but is evidently very lax in the execution of his 
duties. As the wind instruments were so far from his home, he had trained a chuprasi to 
take the readings, and this man appeared to be doing the work daily, receiving from the 
observer Rs, 2 a month. He may also at times have read the thermometers, as he ex- 
plained that at 8 A.M. that morning the cloth of the wet-bulb thermometer v;as entire, and 
had since been torn by crows. The rain-gauge bottle was an inch full of sand, which 
was caked at the bottom, probably by the rain water, which should have been registered. 
The observatory was in a disgraceful condition, and the observer very much in want of 
supervision.” 

Qiieita.-^T\\\s observatory had not been inspected for somie years, and, as too fre- 
quently happens in such eases, the observer had fallen into careless habits and neglected 
his instruments. The wet-bulb thermometers were thickly encrusted, the spirit column of 
the minimum thermometer was broken into a number of detached portions and the instru- 
ment was consequently utterly useless. The anemometer was very dirty and out of order, 
and had to be replaced by a new instrument, which was ordered by telegram from Calcutta. 
The observer read the instruments correctly, but apparently takes very little interest in his 
meteorological work. 


Meteorological Offices. 

, 132. The Calcutta branch of the India Meteorological office and the Bengal Meteoro- 

logical office now form a single office, which is the Central Office for the Meteorological De- 
partment. The Simla branch of the India Meteorological office carries out an increasing 
amount of the work of tabulation in consequence of the additions made to the list of ob- 
servatories contributing weather telegrams for publication in the India Daily Weather Re- 
port. In addition to these offices, there are provincial meteorological offices at Bombay, 
Allahabad and Madras. The work of tabulation of certain meteorological registers was 
discontinued at Allahabad from January 1890, and the office rearranged in such a manner as 
to enable Mr. Hill to utilize it .chiefly for the preparation of data for certain investigations 
that it was proposed he should take up. The clerks were engaged in preparing data in 
connection with , the rainfall of the North-Western Provinces at .the time of Mr. Hill’s 
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death, and were shortly afterwards transferred to Calcutta, where their services could be 
better utilized. 

^ 33 * The following table gives a list of the number of ministerial officers and menial 
servants in the several meteorological offices at the end of the year 1890-91 







India and Benoal. 

North- 

Western 

India. 


— ■ 






Calcutta. 

Simla. 

Western 
: Provinces. 

Madras, 

Total. 

Head clerks • , ♦ 


* 


4 

I 

I 


I 

I 

4 

CoiTiputers 


• 


« 

2 

I 

» •t 



3 

Clerks and copyists . 


• 


4 

8 




2 

10 

Tabulators . . , 




• 

26 

>3t 

I 

9 (a) 


49 

Draughtsmen . 


• 


• 

3 

3 

• •• 

M*) 


7 

Artisans .... 

* 

• 



3* 

• kt 




3 

Peons and menials * 

4 

• 



I4t 

9 

2 

6(0) 

2 

33 


‘‘i Wd olCon.™ lo, th. Bombaj oi, B.j.i 


k D r ^wuu umuun 03. me Domuay c^hamber 

? Paid from subscriptions to Bay of Bengfal Daily Weather Report. 

J 1?. r are paid from subscriptions to Bay of Bengal Daily Weather Report. 
$ fncluding one actinomctric observer. & x w 


134* The following table states the monthly number of registers of observations 
reduced and tabulated in the several meteorological offices during the year 1890-91 - 


Provincb. 

Calcutta, 

Simla. 

Bombay. 

Madras. 

8-h. 

register. 

lo-h. fie 
register. 

fi-h. 

reglfltor. 

lO-h. fie id>h. 

, register, 

lo-h. & jfikh. 
register. 

Bengal and Assam # 

• 

* 


4 

, 

49 

18 


1 •« 

m« 

North-Western Provinces and Oudh 

$ 

4 


« 

« 

* •« 

8 


1 « • 


Punjab # . . * . 

« 

4 


« 

4 

* «i 

6 


♦ m 

II* 

Sind, Cutch, Guzerat , 


* 


« 

, 

I 

I 


2 


Rajputana and Central India . 

« 



• 


4 

3 


t 


Central Provinces • , 

4 

. 


4 

« 

mi 

ii 

8 



Berar • , * 

• 

4 


« 

4 

lit 

I 

2 

3 


Bombay . , , • * 

« 

« 


« 

« 

m* 

1 

10 

6 


Madras, Mysore, and Coorg 

4 

• 


« 


3 

I 

21 

mi 

7 

Burma • . . . . 

« 

f 


4 

* 

I 

1 

1 4 

It 

mi 


Bay Islands * * 

4 

k 


4 

« 

• I 


im 

(tm 


Extra Indian • ♦ . . 

4 

• 


4 

• 

4 

i 5 

I 

1 1 • 

144 





Total 

4 

63 

61 

92 

12 

1 
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135- The departmental observatories of Calcutta (Alipore), Allahabad, Lahore and 
Simla, and the non-departmental observatories of Madras, Jeypore and Ghazipur, which send' 
their observations into the Calcutta Meteorological oflEce fully reduced and tabulated, are 
not included in the above list. Those received from the non-departmental observatories 
at Bombay, Madras and Vizagapatam require partial reduction and slight re-arrangement 
in the Calcutta office. The observations sent in by all voluntary observatories are sub- 
mitted on forms supplied by the department, and are reduced in the meteorological offices, 

136. The chief duties of the various Meteorological offices were stated in last year's 
Administration Report (paras. 136-139) and need not be repeated. No important change 
was made in any of the offices except the Allahabad office. 

137. The Government of India sanctioned several changes in the Allahabad office, 
which took effect in April 1890. By these changes the work of reducing and tabulating the 
observations of the observatories in the North-Western Provinces, Oudh, and Rajputana 
was transferred from the Allahabad to the Calcutta office. It was further arranged that 
the Allahabad office should be chiefly utilized to assist Mr. Hill in carrying out special 
investigations in meteorology, as arranged for between himself and the Imperial Reporter. 
These changes permitted some reduction to be made in the strength of the Allahabad 
office. The head clerk, Babu Chintamony Ghosh, retired on pension, and the second clerk, 
Babu Kali Prasanna Datta, was transferred to the Calcutta office. Babu Kedar Nath 
Chatterjee, head observer of the Allahabad Observatory, was appointed to act as head clerk. 
Mr. Hill’s death necessitated a revision of the arrangements in the Allahabad office, It 
was considered desirable under the altered circumstances to make proposals for the modi- 
fication of 'the work of the North-Western Provinces' Reporter ; but as these require the 
sanction of the Secretary of State, there has been considerable delay in the settlement of 
the matter, and in the appointment of a successor to Mr. Hill, and the whole subject is 
yet under consideration. Meanwhile, as the two tabulators retained in the Allahabad office 
to assist Mr. Hill in his special investigations were left without work by his death, they 
were employed for some time in tabulating rainfall data, and were finally allowed to obtain 
employment elsewhere. 

138. Messrs. Pedler and Little have performed the storm warning duties of the Bay 
of Bengal storm signal service and Mr. Dallas the work of the Bombay or west coast of 
India storm warning service successfully and satisfactorily during the present year, and 
have co-operated heartily with me in carrying out the various minor improvements that 
have been made in the working of the Department during the year. 

139. Mr, Hutchinson and his Head Clerk, Mr. Ganesh Shadashiv, deserve credit for 
the manner in which the daily report has been improved during the year to meet the re- 
quirements of the Bombay commercial public. 

140. Babu Fanindra Mohun Basu, Head Clerk of the combined India and Bengal 
Office at Calcutta, has arranged and controlled the work of the Office with the same judg- 
ment, firmness and ability that he haS shown during the whole of his service in the 
Department. 

141. Lala Hem Raj, as I have already pointed out, has rendered excellent service in 

the work of inspecting observatories. He has also been of great assistance to me in the 
Simla office and is a hard-working, energetic and useful Assistant. ^ 

142. The provincial Reporters report favourably of the work of their respective 
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offices. The following subordinates may be especially mentioned as having done excellent 
work during the year : — 


Babu Nirduksha Kumar Ghosh 
,, Brojo Mohun Ruckhit, B,A. 

„ Amar Singh * 

„ Jaspat Rai 

Kedar Nath Chatterjee . 

„ Nirbhai Sing 


Chief Computer, Calcutta Office. 

Chief Observer, Alipore Observatory, 
Computer, Simla Office. 

Chief Observer, Lahore Observatory. 

Chief Observer and Head Clerk, Allahabad 
Observatory. 

Actinometric Observer, Simla Office. 


Instruments, 

143. The following table gives the return of the instruments in store at the beginning 
and end of the year, and O-f those received and issued by the Calcutta Meteorological 
office during the year to meteorological observatories and offices : — 

Return of the Stocky Receipt^ and Issue of Instruments for the year j8()o-gx. 


Instruments. 

In store, 
ist April 
iSgo. 

Received, 

1890-91. 

Issued, 

1890-91, 

In store on 
31st March 
1891, 

Barometers, observatory, Fortin’s principle • , 

• 

• 

29 

28 

35 

22 

}j » Kew ,, « • 

* 

« 

6 

8 

5 

9 

„ mountain portable tripod (Adie) • 

« 

♦ 

30 

3 

5 

28 

„ marine, Kew principle • . , . 

4 

« 

H 

I 

I 

24 

,, Negrctti and Zambra (special make) 

• 

» 

1 

3 

5 

5 

„ aneroid 



10 

9 

11 

8 

Hick’s barograph 



I 

... 

**4 

I 

Thermometers, standard, with attached scales . » 

« 

« 

3I5 

• ft 1 

I 

35 

„ „ without „ . 

• 

* 

10 

2 

2 

10 

„ for hygrometers (Kew pattern) 

• 

« 

67 

45 

59 

S3 

,, maximum for shade , • 



92 

12 

6x 

43' 

„ solar in vacuo (selLregistering) 


■ 

31 

II 

25 

X7 

„ „ „ „ {non-self-registering) 

• 

• 

37 

ft « ft 

14* 

37 

„ „ not in vacuo . . 


• 

2 

ft a ft 

... 

. 2 

„ minimum for shade * 



65 

57 

.76 

4<5 

„ „ for radiation , , • 



27 

ti 

10 

28 

Sling thermometers 


• 

14 



14 

Chemical . • * # 


« 

7 ^ 

ftffl 

I 

5’ 

Six’s „ • . • I 


li 

7 


• «4 

7 

Common 



I 

ft ft* 

»«4 

1 

Traveller’s maximum and minimum thermometers, in pairs 

* 

5 

ft *4 

««« 

5 

F rankland’s sun thermometers . • • . 

• 

f 

3. 
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3 “ 

Boiling-point thermometers • « « , , 

• 

• 

II 

... 

1 tl 

. II 


F 
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Return of the Stock, Receipt, and Issue of Instruments for the year iSpo-^gi continued. 


Instruments. 


Received, 


Issued, 

1890-91. 


In store on 
31st March 
1891. 


Thermograph with Negretti and Zambra’s set of recording 
thermometers, ,, , 

Negretti and Zambra’s set of recording thermometers . 

Pouillet’s pyrheliometer 

Thermometers for Stewart’s actinometers 

Stewart’s actinometer 

Hodgkinson’s actinometers 

Herschell’s actinometer 

Regnault’s hygrometers . • . • 

Daniell’s 39 * . 

Halleur’s „ 

Po6ket spectroscope (Browning’s) 

Anemometers •*#*•••• 


Wind-vanes 


Casella’s anemograph • • . * 

Beckley’s „ . • . 

Electrical anemometers and wind-vanes 
Rain-gauges (Symons’), 5'' diameter 
« ( . ). 6 " „ 

„ ( „ ), 8 '^ . 

Measure-glasses for 5" rain-gauges 


Reading lenses • 

Sun thermometer-stands 


Woollen pads for Grass Radiation thermometers 
Barometer cages 


Thermometer cages 

„ „ for ships 

Prismatic compasses 
Magnetic compasses 
Sand-glasses (3-minute) 


Sundials 

Watches 


Bottles for wet-bulb thermometers • 


Electrophorus 
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Return of the Stock, Receipt, and Issue of Instruments for the year /(Spo-pz—concludec!. 


Instruments. 

In store, 

1st April 
1890. 

Received, 

1890-91. 

Issued, 

1890-91. 

In store on 

31st March 
1891. 

Filled tubes for marine Kew-prindple barometers • 

t 

. 


15 

• 1 • 

IS 

j, „ „ observatory Kew-principle barometers 

4 


H 

... 

2 

12 

„ „ „ Adie’s barometers « « • « 

$ 

9 

4 

$99 

• t. 

4 

„ j, „ Negretti and Zambra’s barometers 


9 

I 

... 


I 

Chain for Casella’s embossing anemograph 


• 

94 ft. 


*99 

94 ft. 

Gauges for testing Symons’ 5" rain-gauges . • 

9 


2 pairs 

I pair 

I pair 

2 pairs 

Plummet 

* 


1 


I 

... 

Bull’s-eye lanterns 

9 


5 

... 

4 

1 

Bed-plates for anemometers . , * . , 



17 

• t « 

... 

17 

Hydrometer . 



I 

999 

M. j 

1 

Air-meters • . . * . • 



4 

... 

¥99 

4 

Traveller’s anemometer 



i ^ 


... 

I 

Measuring tape ....... 



I 

t* . 

... 

1 

Spirit levels ........ 



2 

... 

... 

2 

Declinometer ....... 


9 

I 

99 1 

• 1 « 

1 

Sunshine-recorder 


• 

I 

i 

*99 

I 

Draper’s self-recording thermometer 


9 

I 

999 

1 

... 

Back-boards for barometers ..... 


t 


12 

... 

12 

Glass cisterns for Fortin’s barometer 


9 

... 

10 

2 

8 


Library. 

144. Appendix A gives a list of the additions to the Library during the past year. 
It is in good order. Appendix B gives a list of the Government officials, libraries, foreign 
observatories and societies, &c., to which the publications of the India Meteorological 
Department are supplied. 

JOHN ELIOT, 

Meteorological Reporter 

to the Government of India. 

Meteorological Office, Calcutta, ) 

The ist August j8gi. > 


F 2 




APPENDIX A. 


Presentations to the Library from the ist April iSgo to the 31st March i8gi. 


Title of Work. 


Adeiaide . 


Algeria 


Allahabad 


Amsterdam 


Bangalore 


Batavia . 


Berlin . 


Government Astronomer . 


Meteorologfical Service 


Government of the North-West-/ 
cm Provinces and Oudh, 


Land Records and Agriculture/ 
Ollicc. \ 


Meteorological Office 


Royal Academy of Sciences , 


Royal Dutch Meteorological In- 
stitute. 


Report on the telegraphic determination of Australian longitudes. 

Rainfall in South Australia and the northern territory during 1887, with 
weather characteristics of oach month. 

Meteorological observations made at the Adelaide observatory and other 
^ 00” Australia and the northern territory during the years 1883 

and i888» 

Bulletin Metdorologique du Gouvernment Genf 5 ral de I’Algdrie, January 1800 
to January 1891. j ^ 

Bulletin Mensuel, January 1889, 

^ Board of Revenue on the Revenue Administration of the North- 

Western Provinces for the revenue year ending 30th September 1889. 

Report on the progress and condition of the Government Botanical Gardens, 
baharanpur and Mussoorce, for the year ending 31st March 1890. 

Report on the Horticultural Gardens, Lucknow, for the year ending 31st March 
Jopo. 

Report on the Cawnpore experimental station for the Kharif and Rabi seasons, 
1889-90, 

Final forecast of the Wheat crop of 1889-90. 

Final forecast of the Linseed and Rapeseed crop of 1889-90. 

Final forecast of the Indigo crop for 1890, 

Second forecast of the Cotton crop of 1890-91, 

Second forecast of the Wheat crop for 1890-91, 

Second forecast of the Linseed and Rapeseed crop of 1890-91. 

Brief sketch of the meteorology of the North-Western Provinces and Oudli 
and adjacent parts of Rajputana and the Punjab for the year 1889. 

Jaarboek, 1889. 

VWslagcn en Mededoelingen, Afd. Natuurkunde, 30. Reeks, Duels VI and 

Magnetic survey of the eastern part of Brazil by Dr. Van Ryckovorsel and 
E, Kngelenburg. 

An attempt to compare the instruments used for absolute magnetic measure- 
ments at different observatories. 


Chief Commissioner of Coorg . Report on the administration of Coorg for 1889-90. 


Magnctical and Meteorological j 
Observatory. 1 


Gesellschaft fur Erdkunde . ( 


German and Austrian Meteoro* 
logical Society. 


fC* Preussische Meteorologis- j 
che Institut* j 


Observations made at the Magnetical and Meteorological Observatory at 
Batavia, Vol. XU, 1889, 

Rainfall in the East Indian Archipelago for 1889. 

Verhandlungen, Band XV 11 , Nos. 2 to 10, and Band XVI II, No, i. 

Mittheilungon von Forschungsreisenden und Gelehrten aus den Deutschen 
Schutzgebieten, parts i to 3 of volume Ul. 

Zeitschrift der Gesellschaft fur Erdkunde Nos. 144 to 149, and Band XXVI, 
No. I. 

Meteorologische Zeitschrift, March 1890 to February 1891. 

Ergebnisse der Meteorologischen Beobachtungen im Jahre 1890, Heft i. 

Das Kdnigliche Preussische Meteorologische Institut in Berlin unddessen obser- 
vatorium bei Potsdam. 

Abhandlungen desKomglich Preussischen Meteorologischen Instituts, Band I, 
Nos. I to 3- 


Presentations to the Library from the ist April i8go to the 31st March continued. 


Title of Works. 


Berne • 


Dept, de I’lnterieur de la Con-, 
federation Suisse 


Government of Bombay 


Government Observatory 


Land Records and Agriculture/ 
Office. 1 


Meteorological Office 


Tableau graphique des temperatures de Pair et des hauteurs pluviales pour le 
Bassin du Rhm, pour le Bassin de I’Aar, pour les Bassins de la Reuss, Lim- 
mat, du Rh6ne, du Tessim et de Plnn, July to December 1889. 

Grapliische Darstellung der Schweizerischen hydrometrischen Beobachtungen 
liber das Rheingebiefc, Aaregebiet, Reussgebiet, Limmatgebiet, Rh6negebiet 
and Tessingebiet, January to June 1890. 

Twenty-sixth Annual Report of the Sanitary Commissioner for the Govern- 
ment of Bombay for 1889. 

Magnetical and meteorological observations made at the Government Obser- 
vatory, Bombay, during 1888-89. 

Preventives against the attacks of Weevil upon corn and grain. 

, Annual Report of the Khandesh Experimental Farm for the year ending 31st 
March 1890. 

Crop experiments, Bombay Presidency, 1889-90. 

Annual Report of the Director, Land Records and Agriculture, Bombay Presi- 
dency, for the year 1889-90. 

Brief sketch of the meteorology of the Bombay Presidency for 1889*90. 


Brisbane 


Budapesth 


Meteorological Observatory , Weather chart of Australasia at 9 A.M* for 20th to 31st December 1889 and 

2nd January to nth February 1890. 

Central Anstalt fur meteorologie Jalirbiich, XVII Band, Jahrgang, 1887. 
und Erdmagnetismus. 


Calcutta 


Egyptian Statistical Bureau 


Comptroller and Auditor Ge*- 
neral. 


Director General of Post Offices 
Director General of Telegraphs 


Geological Survey of India 


Government of Bengal 


Bulletin Hebdomadaire Nos. 10 to 37 of 1890. 

Civil Budget Estimate for the year 1890-91. 

Civil Estimates for 1890-91. 

History of Services of Officers holding gazetted appointments under the Gov- 
ernment of India in the Home, Foreign, Revenue and Agricultural, and Legis- 
lative Departments corrected to ist July 1890. 

Indian Postal Guide, April and October 1890. 

Indian Telegraph Guide, April and October 1890. 

Records of the Geological Survey of India, Vol. XXIII, Parts 2 to 4. 

Contents and Index of the first twenty volumes of the Records of the Geologi- 
cal Survey of India. , 

Memoirs of the Geological Survey of India, Vol. XXIV, Part 3, 

t Bengal Quarterly Civil List, isfc April 1890, ist July 1890, ist October 1890, 
and 1st January 1891. 

First Triennial Report of the Sanitary Commissioner for Bengal on the work- 
ing of the Vaccination Department in Bengal, during the years 1887-88, 
1888-89, and 1889-90. 

General Report on Public Instruction in Bengal for 1889-90. 

Resolution reviewing the Reports on the working of the District Boards in 
Bengal during the year 1889-90. 

Report on the Administration of Bengal during 1889-90. 

Report on the external trade of Bengal with Nepal, Tibet, Sikkim and Bhutan 
for the year 1889-90, 

Report on the rail-borne traffic of Bengal during the year 1S89-90. 

Report on the river-borne traffic of the Lower Provinces of Bengal and on the 
inland trade of Calcutta and on the trade of Chittagong and the Orissa Ports 
for the year 1889-90. 

Returns of the rail and river-borne trade of Bengal during the quarter ending 
\ 30th September 1890. 

Returns of the rail-borne trade of Bengal for the quarter ending 31st December 
1889, 31st March and 30th June 1890. 
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Presentations to the Library from the ist April i8go to the sisi March continued. 


' Place, 

Donor. 

Title of Works. ^ 


/ 

Revenue Report of the Public Works Department, Irrigation Branch, Bengal, 
for the year 1889-90. 

j 

Government of Bengal— cowifa?. i. 

Tables for the transliteration of Burmese into English. 

\ 

The Climates and Weather of India, Ceylon and Burma by H. F. Blanford. 
Twenty-second Annual Report of the Sanitary Commissioner for Bengal, 18S9. 



Government of India, Mome De- 
partment. 

List of Civil Officers holding gazetted appointments under the Government of 
India in the Horae, Legislative, Foreign, and Revenue and Agricultural De- 
partments corrected to 1st January i8go and ist July 1890. 


/ 

Instructions for rainfall obser»Brs of the United States Geological Survey for 
1889. 



India Office List for 1890. 


Government of India, Revenue/ 
and Agricultural Department. 

Tables for transliteration of Burmese into English. 

Administration Report of the Indian Marine for the official year 1889-90, 

Calcutta— 

\ 

List of Officers in the Survey Department and in the offices of the Meteorolo- 
gical Reporter to the Government of India, Trustees of the Indian Museum, 
Reporter on Economic Products, Director of the Botanical Department, 
Northern India, and General Superintendent Horse Breeding Department 
corrected to 1st July 1890. 


Indian Association for the Cul- J.. 
tivation of Science. j 

Report of the 13th Annual Meeting of the Indian Association for the Cultiva- 
tion of Science held in March 1890* 

Report on the laying of the foundation-stone of the Vizianagram Laboratory 
of the Indian Association fCr the Cultivation of Science on 27th March 1890. 


John Eliot, Esq^ 

On the occasional inversion of the temperature relations between the hills and 
plains of Northern India. 


Pat Doyle, Esq. . , 

Indian Engineering, VoL VII, Nos. 14 to 26; VoL VIII, Nos, 1 toaG; Vol. 
IX, Nos. I to 13. 


^ Surveyor General of India , | 

Account of the Operations of the Great Trigonometrical Survey of India, Vols. 

XI, XU, and XUl. 

General Report on the Operations of the Survey of India Department for the 
year 1888-89. 

Carlsruhk 

Central Bureau fur Meteorologie 
und Hydrographie. 

Deutsches Metcorologisches Jahrbuch fiir 1889. 

Chemnitz 

Royal Meteorological Institute * 

Jahrbuch fiir 1888 , 11 Halfte, Abtheilung UI; and for 1889, I Halfte, Abtliei- 
lung I and II, 

Christiania 

Norwegian Meteorological Insti- J 
tute. 1 

’ Jahrbuch des Norwegischen l^teorologischen Institutsfiir 1888. 

Oversigt over Luftens Tempemtur og Nedbdren i Norge i Aaret for 1888 and 
1889. 

Coimbra . 

Ohservatorio Meteorologico E, 
Magnetico, 

Observai^Ses Meteorologicas, Anno de 1877 to 1885, and 1889^ 

Colombo . 

Surveyor General of Ceylon 

( 

Administration Report, 1889, Part U, Scientific— Meteorology. 

■ Bulletin .Mdt^orologique dti Nord, February 1890 to January 1891, 

Copenhagen . J 

' Institut Meteorologique Danois *< 

1 

Annuaire M 4 t 4 oroIogIque pour Fannie iSSSj Part 11 ; 18S6, Parts I to HI : 

I 1887, Parts 1 to Ilf; and 1888, Parts I and III. 

{ 

. Royal Academy of Sciences 

Oversigt, Nos. 3 of 1889 and i and 2 of 1890, 

{ 

Cordoba . . « 

j Institute Geografico Argentino . 

j 

Boletin del Instituto Geografico Argentine, Tomo X, Nos. 10, ii^ 12; 
Tomo XI, Nos. i, 2, 3. 

( 

t Meteorological Office . # 

Anales de la Oficina Meteoroldgica Argentina, Tomo VIL 

Costa Rica 

, Institute Fisico-Geografico Na- 
cional. 

Anales del Instituto Fisico-Geografico Nacional de Costa Rica Tomo 11, 
Parte i. 

Dehra Dun 

, Trigonometrical Branch, Survey 
of India. 

Spirit-levelled heights No. 5, Madras Presidency, Season 1888-89. 

Dorpat 

, Observatory , 

Observations for July to December and year 18S1, January to December and 
year 1882, January to December, and year 1S83, June to December 1888. 



Presentations to the Library from the ist April i8go to the 31st March /<Sp/— continued. 


Title of Works. 


Dublin 


Dr. Karl Weihranch . . . Fortsetzung der neuen untersuchungen iiber die BesseFsche Formel -und 

deren verwendung in der Meteorologie. 


I Royal Dublin Society 


Scientific Proceedings, Vol. VI, Nos. 7 to 9. 


Edinburgh 


i Scottish Meteorological Society . Journal of the Scottish Meteorological Society with tables for the year 18S9. 


Greenwich 


Royal Observatory 


Irkutsk 


Deutsche Seewarte 


I E. Stelling. 


Government of the. Punjabi. 


Vereins fur Erdkunde 
Observatory 

y ■ ■ 

Observatorio do Infante D 
G. J. Symons, Esq. . 

J. J. Hicks, Esq. . 


Kew Observatory 


j L. Casella, Esq. 


Meteorological Office ^ 


, Magneticai and Meteorological observations for 1887, with Appendix I. 

^ Aus dem Archiv der Deutschen Seewarte, XII. Jahrgang, i88g. 

Deutsche Uberseische Meteorologische Beobachtungen, Heft III. 

Die Ergebnisse der Wetterprognosen im Jahre 1889. 

Ergebnisse der Meteorologischen Beobachtungen in Deutschland, Jahrgang 
. XI, 18883 and XII, 1889. 

Ergebnisse ^er Sturmwarnungen im Jahre 1889. 

Monatsberichh der Deutschen Seewarte for November to December 1889, and 
January to August 1890. 

\ Wetterbericht ist March i8go.to 28th February 1891. 

r Resumd der magnetlschen und meteorologischen beobachtungen dcs Irkutsker 
3 observatoriums fur 1888. 

t Magnetische beobachtungen im Lena-Gebiet im Sommer 18S8. 

^ Report on the Land Revenue Administration of the Punjab for the Agricul- 
tural year ist October 1888 to 30th September 1889. 

Report on the meteorology of the Punjab for the year 1889-90. 

Hoshiarpur settlement report, 1879—84, and maps. 

Report on the revised settlement of the Gurgaon District, 1872—83. 

Report on the Settlement of the Barak Tippa of the Tere Tahsil, Kohat Dis- 
trict, 1883 to 1887. 

Final Report on the revision of settlement of the Ludhiana District, 1878 to 
18S3. 

^ Maps to accompany the settlement report of the Ludhiana District. 

, , Mitteilungen des vereins fur Erdkunde zu Leipzig, 1889. 

, . Annalen der Sternwarte in Leiden, Bands V and VI, 

, Luiz Annaes do observatorio do Infante D. Luiz, Volume XXV, 1887. 

. . Symons’s Monthly Meteorological Magazine for March 1890 to February 1891 , 

. . Catalogue of meteorological and scientific instruments. 

( Report of the Kew Committee for the year ending 31st October 1890. 

1 A brief notice respecting photography in relation to meteorological work bv 
G. M. Whipple. 

, . Catalogue of scientific instruments. 

Report of the Meteorological Council to the Royal Society for the year ending 
( 31st March 1889. 

Bulletin International Bureau Central Meteorologique de France, Paris, for 

1889. 

Meteorological observations at the Foreign and Colonial stations of the Royal 
, Engineers and Army Medical Department for the years 1852 to 1886. 

\ Summary of the observations made at the stations Included in the daily and 
weekly Weather Reports for April to December 1888, August 1889 to March 

1890. 

Quarterly Summary of the Weekly Weather Report for October to December 
1889, and January to June 1890, 

\ Summary of the Weekly Weather Report for the year 1889. 



Presentations to the Library from the xst April 1890 to the 31st March / 5 p/-continued. 


Title of Works. 


hotiDOi^-^conid, 


Madras 


Misxico . 


Milan 


Meteorological Office— ./ 

R. H. Scott, F. R. S. . . 

Royal Geographical Society . 

Royal Meteorological Society , 

Royal Society . , . , 

Society of Arts . , * . 

Editor . * , , 

Board of Revenue , , ^ 


Madrid 

Observatory . . , | 

MAGDEnURGH , 

Magdeburgische Zeitung . 

Manchester . 

Literary and Philosophical 

oOClCt^* 

( 

Manila 

Meteorological Observatory . 1 

Marseille 

Commission Meteorologique du 
D(^partement des Bouchcs-du« 
Rhone. 

Mauritius 

Royal Alfred Observatory * | 

Melbourne 

Observatory . , . . 


Central Meteorological and 
Magnetical Observatory, 


Sociedad Cientilica Antonio 
Alzate/* 


R;, Osservatorio Astronomico 
di Brera. 


Weekly Weather Report, Volume Vll, Nos. 1—39. 

Daily Weather Reports for 1st July to 31st December 1889. 

Quarterly Weather Report, Part 11, April to June 1880. 

“ 886-88?®’“' at Sanchez (Samana Baj). St. Domingo, (or 

The variability of the temperature of the British Isles. .869-1883 inclusive. 
''graSr^l^ols^ttVx^^^^ M-thly Record of Geo- 

Supplementary papers, Vols, I and II, Vol. Ill, Part I, 

Quarterly Journal, Vol. XVI, Nos. 73 to 76. 

. Meteorological Record, Vol. IX, Nos. 35 & 36. Vol. X. No. 37. 

Journal, Nos. 1947 to 1998. 

Ihe Madras Christian College Magazine for October 1890. 
^4th'^a.-cT’?89°'““®°'’ *>'« '^=eks ending zzpd March .S90 to 

Madras Land Revenue Reports for Fasli 

1S87-8S 1888-89. 

Annual Reports of Forest Department, Madras Presidency, 1888-89. 

Department, Madras Presidency, 

Resurodn de las observacionos Meteorologieas de Provincias, 1886. 
Observaciones Meteorologieas, Afios, 188S y 1889. 

Jahrbuch dci Meteorologischen Beobachtungen der Wetterwartn d.r M. n-,1. 
burgischen Zeitung, Jahrgang IX, 1889. vvccterwarte der Magde- 

Memoirs and Proceedings, 4th Series, Vol. HI, Vol. IV, Nos. i and 2. 

°Xsir.d..s;.'sS •' >“ » '• 

Observacionea verificadas, January to July 1890. 

“?Uho?e,"%'.nle‘‘?8^8r“''“^ D^partement des Bouches- 

Meteorological results for 1889, 

Annual Report of the Director of the Royal Alfred Observatory for the year 

Bolctin Mensual, Vol. 11, Nos. 3 to 12. 

E^^iosde meteorologiacomparada por Mariano Bircena y Miguel Pdrez. 
Gaceta Medico-Militar, Nos, 7 to ip. 

Resumen comparative correspondiente a los afios de 1877 to 1888, 

Memorias de la Sociedad Cientifica "Antonio Alzate,” Vol. HI, Nos. 7 to 12. 
^Nos‘!tto4.'^®''‘’''^ “Antonio Abate, >' Vol. IV. 

Osserva2ioni meteorologiche eseguite nell’ atino 1889. 


“?Uho?e,"%'mfe‘‘?8^8r“''“''^ D^partement des Bouches- 


G 
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Presentations to the Library from the ist April fSgo to the 31st March /.Sp/— continued. 


Place. 

Donor* 

Title of Works. 

Monte Vidro . 

Montsouris (Paris) . 

Observatorio Meteorolog’ico del 
Colegio Pio de Villa Colpn. 
Observatoire Municipal 

Boletin Mensual, Ano II, Nos. 3 and 4, 6 to 12. 

Annuaire de 1 ’ observatoire Municipal de Montsonris pour V An 1890. 


Geographical Society 

Jahresberichtlder Geographischen Gesellschaft in Miinchen fur 1888 und 1SS9. 

Munich 

Meteorological Central station | 

/ 

Uebersicht iiber die witterungsverhaltnisse im Konigreich Bayern, February 
1890 to January 1891. 

Beobachtungen der meteorologischen stationen im Konigreich Bayern, Vol. 
XI, Part 4, Vol. XII, Parts 1 to UL 

Georg Sinion Ohtn’s' wissenschaftliche leistungen. 

Ueber die molekular bes chaffenheit.dor crystalle. 


Royal Bavarian Academy of < 
Sciences. J 

‘ Sitzungsberichte der mathematisch-physikalischen classe der K, B. Akademi 
der wissenschaften, 1S88, Part 111 , and 18S9, Parts I and il. 


\ 

Abhandlungen der Mathematisch-Physikalischen classe der K. B. Akademie 
der wissenschaften, Vol. XV 11 , Part 1 . 


j 

Resolution on the Revenue Administration of the Central Provinces for the year 
1S88-89. 



Resolution on the management by Government of private estates jn the Central 
Provinces for the revenue year ending the 30th September 1889. 

Nagpur . 

Chief Commissioner, Central! 
Provinces. 

Returns of railrborne Trade of the Central Provinces for the quarters ending 
31st March, 30th June, and 30th September 1890. 

Report on the Nagpur Experimental Farm in the Central Provinces for the 
year ending 1S89-90. 

, Report on the railway-borne traffic of the Central Provinces for the year ending 
the 31st March 1890. 


’ \ 

Abstract account of the treatment and outturn of the experimental portion of 
the Government Farm, Nagpur, from 1884-85 to 1889-90. 

New York 

Observatory • . . ii*! 

Abstra.ct of Registers from Draper’s self-recording instruments for January to 
December 1890. 

Annual Report for 18S9. 

Oxford 

Rad cliff e Observatory 

Results of meteorological observations made at the Radcliffe Observatory, Ox- 
ford, in the year 1S86. 


’ 

Bulletin International,, 28th February 1890 to 26th February 1891, 

Bulletin, Mensuel> February, to December 1890. 

Paris 

Bureau Central M^teorologique. 
de France. 

Rapport du Comite Mdteorologique internationaIrRdunion de Zurich, 188S, 
Annales, ann^e, 1885 Tome II, 1886 Tome 11 , 1887 Tomes I, 11 , and III. 



Mission Scientifiq je du Cap Horn, 1882-83, Tome II Meteorologie and Tome III 
Magnetisme Torres tre. 

Philadelphia 

Franklin Institute • 

Journal, April 1890 to February 1891. 

POLA 

Hydrographiscbe Aippte . 

^ { 

Meteorologische und rnagnetische beobachtungen for February to December 
1890. 

1 Jahres ubersicht der meteorologischen und magnetischen beobachtungen fiir 
^ 1889.' 

POMPEI 

\ 

IlRosario e la Nuova Pompei . - 
‘ 1 

^ Le Armonie , della Religione e della Civilta nella nuova Pompei, Programma 

H delle feste di Maggio 1890. 

[ Periodico mensuale December 1890 and January 1891. 

Poona 

Prague . 

Tidal land Levelling Operations^ 
Survey of. India. 

. K, K, Sternwarte , • 

Tide Tables for the Indian Ports for the year 1891. 

. 'Magnetlsche und meteorologische beobachtungen for 1889. 

Puebla 

. Observatorio Meteorologico .del j 
Colegio del Estado de Puebla. 1 

. ' 1 

Resumen correspondiente. a; cada dia, January to October 1890. 

[ Ensayo de mefeorognosia de la Ciudad de Puebla* 
f Note on thi?i fpod-supply in Burma for August 1890 to February 1891, 

Rangoon 

, Director of Land Recprds and,^ 
Agriculture, Bjirma,. 

- 

) , Report on ,the:e,Xjperimental plantation at Meargui for the year 1889-90. 

1 Rice crop prospects in the ten chief rice-producing districts in Lower Burma 
V for^30th September 1890 to 31st January 1891. 


Presentations to the Library from the isi April i8go to the 3xst March 7^p/~continued. 


Place. 

Donor. 

Title of Works. 

Rio-de-Janeiro , •< 

Imperial Observatory , . 

Revista do observatorio, January 1890 to January 1891. 

, Annuario, 1888, 1889, 1890. 

( 

Barao De Capanema . • . 

Boletins Mensaea do 1° observatorio Meteorologico da Repartiyao dos Tele- 
^ graphos do Brasil, Vol. Ill, Anno de 18S8. 

RiPOSTO . 

Osservatorio Meteorolog’ico del R. 
Istituto Nauliico di Ripostoi 

BoIIettino mensile, March 1890 to January i8gi. 

Rome • * • 

Afficio Centrale Meteorologi . 
Geodinamica, 

Bellettino Meteorico, March 1890 to February 1891. 

ROUSDON (Devon) 

C. E. Peck . . * , 

Meteorological observations made at the Rousdon observatory for 1889, 

S. Paulo 

CommissEo Geographica E. Geo- 
logica. 

Boletim da Comrnissao Geographica E. Geologica da Provincia de S. Paulo, 
No. 3. 

San Salvador . 

Observatorio Meteorologico y As - 
trondmicd. 

Observaciones meteoroldgicas for January 1889 to Jund 1890, 

Simla . • 

Meteorological Reporter to the 
Government of Punjab, 

Summary of the meteorological conditions prevailing over the Punj'ab, Feb- 
ruary 1890 to January 1891. 

Singapore 

Colonial Secretary, Straits Settle- 
ments. 

Annual Report on meteorological observations in the Straits Settlements for 
-18S9. 

/ 

Minister of Finance , 

Russie d'Europe, Epalsseur de la couche de neige aii commencement de 
Fevrier 1890, 

St. Petersburg J 

Physical Central Observatory . < 

Annalen des Physikalischen Central-observatoriums, Jahrgang i 883 and 
Jahrgang 1889, Theil I, 

1 

Repertorium fur Meteorologie, Band Xll. 


Alex Woeikof . , * 

Dcr cinfluss einer schneedecke auf Boden Klima und Wetter. 

Voyage aitx Salines d* IleUk et au pays voisin, 



Meteorological observations at Sydney for October to’ December 1877, Jan- 
uary, February, and April to October 1890. 

Sydney 

Observatory , ♦ . J 

'Daily area of ralrifall in New South Wales for February to May 1890. 

Results of rain, river and evaporation observations made in New South Wales 
during 1889. 

Results of meteorological observations made in New South Wales during 1878, 
1879, and 1888. 

Syracuse . 

Observatory .... 

Osservazioni meteorologiche, Anno XIVj Nos. 6 to 9, 

Tasmania 

Royal Society • . • • 

Papers and Proceedings for 1889, 

Annual Meteorological Report, Part 11 of 1887, and Part I of 1888, 


/ 

Monthly summaries and means for’ the year 1887 with 41 maps, and for the 
year iS88 with 41 maps. 

Report of the meteorological observations made at the Imperial meteorological 
stations, Nagasaki, Kioto, Osaka, Pliroshima, Wakayama, Kochi, Miyasaki, 
and ICogoshima for the year 1886. 

Tokio 

Imperial Meteorological Central 
Observatory, ( 

Report of the meteorological observations in the Empire of Japan for Novem- 
ber 1884 to December 1885, 

' 

\ 

Report of the meteorological observations made at Kogoshima, Miyasaki, 
Kochi, Wakayama, Oita, Hiroshima, Osaka, Kioto, Nagasalti, Itsugahara, 
Akamagaseki, Sakai, Gifu, Plamamatsu, Numazu, Tokio, Choshi, Kanaz- 
awa, Fushiki, Niigata, Aldta,^ Fukushixna, Ishinomaki, Miyako, Aomori, 
Hakodate, Suttsu, Sapporo, Enrno, Soya, Kamikawa. Nemuro for January 

1889 to March 1890; at Tsu and Yamagata for July 1889 to Mardi 1890 ; at 
Abashiri for August 1889 to March 1S90; at Nagano for January to March 

1890 j at Kumamoto for February and March 1890. 

Toronto . 

Meteorological Office , . | 

Monthly Weather Review, January to October 1S90. 

General Meteorological Register, Toronto, for the year 18S9. 

Trieste , 

Osservatorio Marittimo 

Rapporto Annuale, Vol. IV, 1887. 
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Place. 


Turin 


Upsala 


Utrecht 


Vienna 


Washington 


Osservatorio Astronomico della 
Regia Universita di Torino. * 


Societa Meteorologica Italiana \ 


Title of Works. 


Meteorological Observatory 


Royal butch Meteorological jj 
Institute. 


Bollettino dell Osservatorio della Regia Universita di Torino, Anno XXII, 18S7, 
Osservazioni meteorologiche fatte nel anno, 1889. 

Effemeridi del Sole e della Luna per I’orizzonto di Torino e per I’Anno 1891 
calcolate dall’ Ingegnere Tomaso Aschieri. 

Intorno alP Eclisse totale di Luna del 28 Gennalo 1888 Nota di Francisco 
Porro. 

Sulla differenza di longitudine fragli osservatorii Astronomici di Milano e di 
Torino. 

Sulla Stella variable U Ononis (Chandler 2100)— Nota di Francesco Porro. 

Sulle determinazioni di latitudine eseguite negU anni 1888, 1SS9, 1890, alP 
Ossevatorio di Torino-Comunicazione preliminare di Francesco Porro. 

Bollettino Mensuale publicato percura delP Osservatorio Centrale del R. 
Collegio Carlo Alberto in Moncalieri, Serie II, Vol. IX, No. XI: Vol. X, 
Nos. 2 to 12; Vol. XI, No. I. 

P. F, Demsa-^V anticiclone del Novembre 1889,* Le alte pressioni del De- 
cenibre 1889 E Gennaio, 1890; La inclinazioni magnetica a 
Roma. 

Annuario Meteorologico Italiano, Anno VI, 1891. 

y. yw/i/m~~Sur la tempurature nocturne de Pair, 

S, A, Hjelistrofn — Sur la conductibilit^ de la neige. 

Ueber die einwirkung der ablen-kenden kraft der erdrotation 
auf die luftbowegung j Sur la chaleurlatente de vaporisation 
de Peau et la chaleur specifique de Peau liquide, 

Bulletin Mensuel, Vol. XXI, Ann^^e 1889. 

Barometerstanden en winden in de Golf Van Aden en den Indischcn oceaan 
bij Kaap Guardafui. 

Nederlandsch Meteorologisch Jaarboek Voor 1889.. 

Jahrbueh, Jahrgang 1888, Band XXV. 

Wettcrbericht, ist February to 31st December 1890. 

K. K. Geologischen Reichsanstalt | Verhandlungen Nos. 3 to 18 of 1890, and No. i of 1891. 

Annual Summary of Monthly Weather Review for 1889, 

Monthly Weather Review of the United States for January to November 1890, 

Weather Chart of the United States for 8 a.m. and 8 p.m., for February iSoa 
to- January 189*1. 

Report of the Chief Signal Officer, War Department, for 1889, Parts I and 11 . . 

Summaries of International Meteorological observations for Tuly to December 
1S88, 

Supplement to- Weather Chart of United States of America for January to 
June 1889. 

Annals of the observatory of Harvard CoUege, VoL XXII, being observations 
made by the United States Signal Service on Poke’s Peak during 1874—88. 

Daily International Chart for July to December 1884, 

Annual Report of the Chief Signal Officer of the Army to the Secretary of 
War for the year 1890. 

Determination of prevailing wind direction j Reduction of air pressure to sea- 
level;, Instructionsto voluntary observers of the Signal Service; Determination 
of air temperature and humidity ; Cloud formation; Anemometer compari- 
sons; storms and central ascending currents ; Thermometer Exposure ; The 
relation between wind velocity and pressure ; On vertical currents in cyclones 
Pressure and temperature in low and high pressure area; On the deter- 
mination of the true air temperature ; Hand-book of meteorological tables: 
Tornadoes. 

Pilot Chart of the North Atlantic Ocean for April 1890 to February 1891, 


K. K, Central Anstalt fur 
Meteorologie und Erdmagne- 
tismus. 


Chief Signal Office 


H. A. Haizen 


Hydrographic Office 
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Presentations to the Library from the ist April 18^0 to the jrst March / 5 p/-— concluded. 


Place, 


Washington / 
•^contd\ 


Wellington 


Zl-KA-WEI 

ZUKICH 


Donor. 


/ United States Geological Survey 


I United States Naval Observa- 
tory. 


Colonial Museum and GeologU ^ 
cal Survey of New Zealand. 


Observatory 

Swiss Meteorological Institute 


Title of Works, 


Seventh Annual Report of the United States Geological Survey for 1885- 
1S86. 

Eighth Annual Report of the United States Geological Survey for 1S86-87, 
Parts I and II. 

Monographs of the United States Geological Survey, Vol. XV, Parts I and II, 
Vol. XVI, 

Bulletin of the United States Geological Survey, Nos, 54 to 57. 

Washington observations, 1884, Appendix I ; YarnalPs catalogue of StarS 
observed at the United States Naval Observatory during the years 1845 to 
1877, Third edition, revised and corrected. 

Report of the Superintendent of the United States Naval Observatory for the 
year ending 30th June 1890. 

\A^shington observations, 1885, Appendix I'| International Astrophotographic 
Congress, &c., by A. G. Weirter hatter. 

Appendix 11 — Saturn and its Rings, 1875—89, by Asoph Hall. 

Twenty-fourth Annual Report on the Colonial Museum and Laboratory for 
1888-89. 

Studies in Biology for New Zealand students, No. 4, 

Catalogue of the Colonial Museum Library# 

Reports of Geological explorations during 1888-89, 

Bulletin Mensuel, October 18S9 to July 1890, 

Meteorologische Beobachtungen, July 1889 to April 1890, 



54 


Purchases for the Library. 

American Journal of Science, January 1890 to February 1891, 

American Meteorological Journal, October 18S9 to January 1891. 

Annalen der Physik und Chemie, Nos. 3 to 12 of 1890; Nos. i to 3 of 1891. 

British Journal, Photograplric. Almanac and: Photographer’s Daily Companion for 1891, J. T. Taylor. 

Cartes Synoptiques Journalieres du Temps embrassant le Nord dfe I’Atlantique et une partie des continents: avoisinants publiees par 
I’lnstitut Meteorologique Danoia et.lcDeulische'Seewarte, June; to November 1886. 

Chamber’s Mathematical Tables. 

Cloud Atlas by Dr^.H, H. tlildebrandsson'i Dr. W. K6ppen> and Dr; G. Neumayer. 

Collection de memoires relatifs a la Physique, publics par la Societe BVancoise de Physique, Vol. IV. 

Comptes Rendus de l’ Academic des Sciences,. Vol. CX> Nos. 8 to 263 Vol. CXI, Nos. 1 to 26; Vol. CXII, Nos. i to S. 

Cours d’ Analyse Infinitesimale par J. Boussinesq, Tomes I and II. 

Cycles' of drought and good seasons in South, Africa by D. E. Hutchins. 

Elemente der Physik, Meteorologie und Mathematischen Geographic by Von Professor Dr. Paul Reis. 

Elementary Meteorology by R. H. Scott. 

Elliptic Functions by A. L. Baker, C.E. 

Guide Book to the Local Marine Board Examination by T, L. Ainsley. 

Introduction' to the Logic of Algebra with illustrative. Exercises by E. W. Davis, Ph.D. 

La Nature, Nos. 875 to 936. 

Meteoritic Hypothesis of the origin' of' Cos mica! 'Systems by J. Norman Lockyer, F.R.S, 

Nature, Nos. 1063 to 1114, 

Nautical Almanac for 1S91. 

Oeuvres de Fourier publees par les soins de M. Gaston- Darboux- sous les auspices du Ministere de ITnstruclion publiquc, Tomes 
landlL 

Philosophical Magazine and* Journal of Science, April 1890 to March 1891. 

Popular Treatise on the winds by W. Ferrel, 

Report of the British Association for the advancement of .Science for 1889. 

Studies in Statistics by G, B. Longstaff, 

Thacker’s Indian Directory for 1891. 

Theorie des Fonctions Elliptiques par M. M. Briot et Bouquet. 

Theorie der gasbewegung by Von Georg. Lindner. 

Theory of Determinants, Part I, Muir. 

Theory of Differential Equations, Pact L Forsyth. 

Theory of Light by J. Preston. 

Webster’s English Dictionary. 

Year Book of Photography and Photographic News Almanac for 1S9U 
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APPENDIX B. 


List of Recipients of the Publications of the Meteorological Office, 


Adelaide . 
Ag:ra 
Akyab 
Algeria . 

Allahabad 


Amraoti . 
Amsterdam 

Bangalore 

Basscin ♦ 
Batavia * 

Berlin 


Bombay . 


Bolarum , , , 

Brisbane, Queensland 

Brussels . 

Bucharest, Roumania 

Budapesth 

Cairo 

Cachar , 


Calcutta . 


Meteorological Observatory.,; 

Editor of the Dolhi Gmeiie^ 

Port OflRcer. 

Meteorological Service of the Ecolef des Scieftces' d' Alger. 
Secretary to the Government^ Nbfth-Westci^rt Pi*ovinces and Oudh. 
Meteorological Reporter, ditto ditto. 

Sanitary Commissioner^ ditto ditto. 

Editor of the Pioneer. 


{ 

{ 

{ 

/ 


{ 






V 


Commissioner, Hyderabad Assigned Districts. 

Sanitary Commissioner for Berar. 

Royal Academy of Sciences. 

Inspector-General of Forests, Mysore , 

Resident in Mysore, 

Chief Commissioner of Coorg. 

Port Officer. 

Magnet! cal and Meteorological Observatory. 

Geographical Society. 

Royal Prussian Meteorological Institute. 

Secretary to the Government of Bombay. 

Meteorological Reporter for Western* India. 

Colaba Observatory. 

Sanitary Commissioner with the Government of Bombay. 

Bombay University, 

Asiatic Society of Bombay, 

Sassoon Mechanics Institute- 

Coimbra Observatory (through Consul-Ganerit- for Portugal in British India). 
Editor of the Bombay Gasette. 

Ditto T imes of India* • 

Port Officer. 

Director of the Indian Ma'ritie. 

Secretary to the Government of Bombay, Marine Department. 

Superintending Engineer, Hyderabad' Public Works Department. 
Government Meteorologist* 

Royal Academy of Sciences, 

Royal Observatory. 

Meteorological Institute. 

Observatory. 

Services Sanitaires et d’ Hygiene Publiique, 

Deputy Commissioner. 

Private Secretary to His Excellency the- Vi derby. 

Secretary to the Government of India> Revenue and Agricultural Department. 


Ditto 

ditto 

Home Department, 

Ditto 

ditto- 

Public Works Department. 

Ditto 

ditto 

Defihrtmeht of Finance and Commerce, 

Ditto 

ditto 

Military Department. 


Secretary to the Government ef BeWgaij' Revenue Department. 
Meteorological Reporter to the Govern meitt^of Bengal. 
Surveyor-General of India- 
Geological Survey of India. 

Sanitary Commissioner witli^the Government df India. 

Ditto td the Government of Bengal. 

Superintendent, Botanical GardehSVShibfibre^ < 

Asiatic Society of Bengal- 
Indian Museum Library, 

Trustees of the Indian Musetlfni 
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List of Recipients of the Publications of the Meteorological Office — continued. 


Calcutta — contd. 


Cambridge 

Cambridge, Massachusetts 
Cape of Good Hope . 
Carlsruhe, Baden, Germany 
Cawnpore* 

Chandbali , • , 

Chatham . * . . 

Chemnitz . , 

Chittagong 

Christiania 

Colombo . • . , 

Copenhagen 


Cordoba , 

Dacca 

Darjeeling 

Dehra Dun 

Dublin 

Dibrugarh 

Edinburgh 

False Point 
Florence . 
Folkestone 
Greenwich 
Goa 

Goalpara 
Gauhati . 

Giessen . 
Hamburgh 

Havana 

Hong-Kong 

Hyderabad 

Indore 

Iowa, U. S. 

Jeypore . 

Jubbulpore 

Katmandu 

Khandwa 


Calcutta University. 

Presidency College. 

Public Library. 

Editor of the Statesman and Friend of India. 

Ditto Englishman* 

Ditto Indian Daily Nem* 

Ditto Hindu Patriot* 

Ditto Indian Engineering. 

St. Xavier’s College Observatory. 

Alipore Observatory. 

Mint Master, 

Indian Association for the Cultivation of Science, 

Port Officer. 

Deputy Conservator, Port Approaches. 

University Library. , 

Harvard College Library, 

Astronomer Royal. 

Bureau fiir Meteorologie und Hydrographic, 

Director of Land Records and Agriculture, North-' Western Provinces and Oudh, 
Port Officer. 

Royal Engineers’ Library, 

Royal Meteorological Institute. 

Port Officer. 

Norske Meteorologiske Institut. 

Royal Observatory. 

Editor of the Ceylon Times. 

Ditto Ceylon Observer. 

Surveyor- General of Ceylon. 

Danske Meteorologiske Institut. 

Royal Danish Academy of Sciences. 

Meteorological Office. 

National Academy of Science. 

Servicio Meteorologico de la Provincia de Cordoba. 

Dacca College. 

Conservator of Forests, Bengal. 

Editor of the Indian Forester. 

Superintendent, Great Trigonometrical Survey. 

Forest School, 

Royal Dublin Society, 

Deputy Commissioner, Lakhimpur. 

Scottish Meteorological Society. 

Astronomer Royal for Scotland. 

Scottish Geographical Society. 

Port Officer. 

R. Biblioteca Nazionale Centrale di Firenze 
H. F, Blanford, Esq., F.R.S. 

Astronomer Royal, Royal Observatory, 

Meteorological Observatory. 

Deputy Commissioner. 

Ditto ditto Kamrup. 

Commissioner, Assam Valley Districts. 

Oberhessische Gesellschaft fiir Natur und Hellkunde, 

Deutsche Seewarte, 

Deutsche Meteorologische Gesellschaft. 

Real Colegio de Helen. 

Observatory, 

Conservator of Forests, Sind Circle... 

Agent to the Governor General for Cential India. 

Dr. Gustavus Henrichs. 

Maharajah’s Observatory. 

Civil Surgeon. 

Resident at Nepal. 

Civil Surgeon of Nimar, 
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List of Recipients of the Publications of the Meteorological Office — continued. 


Kohima . 
Kew 

Kidderpore 

Lahore . 

Leeds * 
Leipzig . 

Lisbon . 


London 


Madras 


Madrid . 
Magdeburg 
Manchester 
Manila . 

Mauritius 

Melbourne, Victoria 


Mexico • 
Milan ^ . 

Mount Abu 

Monte Video 
Moulmein 




V 


Deputy Commissioner, Naga Hills. 

Observatory, 

Deputy Director, Indian Marine. 

Secretary to the Government of the Punjab. 

Sanitary Commissioner ditto ditto. 

Conservator of Forests, Punjab. 

Meteorological Observatory. 

Yorkshire College. 

Geographical Society, 

Observatorio de Infante d’Luiz. 

Royal Academy of Science. 

Her Majesty’s Secretary of State for India. 

Meteorological Council 
Royal Society, 

Royal Asiatic Society. 

Northbrook India Club, 

Society of Arts. 

Institution of Civil Engineers. 

Royal School of Mines. 

Royal Meteorological Society, 

Admiralty Library. 

United Service Institution. 

British Museum, 

Editor of the Thilosophical Ma^aslne, 

Ditto AthencBum*. 

Ditto Nature* 

Ditto Symons' Monthly Meteorological Magazine, 

Ditto Westminster Review* 

Ditto Jron.monf(er, 

Organizing Committee of the Imperial Institution of the United Kingdom, the Colonics 
and India. 

Secretary to the Government of Madras. 

Ditto ditto, Public Works Department. 

Meteorological Reporter to the Government of Madras, 

Government Astronomer, Madras, 

Sanitary Commissioner, ditto. 

Madras University. 

Editor of the Madras Times* 

Ditto Madras Mail* 

Ditto Christian College Magazine* 

Government Central Museum. 

Assistant Director of Land Records and Agriculture^ Government of Madras. 
Surgeon-General, H. M.’s British Forces. 

Ditto with the Government of Madras. 

Presidency Port Officer. 

Conservator of Forests, Northern Circle. 

Ditto ditto. Southern Circle. 

Revenue Survey Department. 

Royal Observatory, 

Observatory of the Magdeburg Zeitung, 

Literary and Philosophical Society. 

Meteorological Observatory. 

Meteorological Society, 
i Observatory, 
pj University Library. 

I Public Library, Museum, and Natural Gallery. 

Centr^Jl Meteorological Observatory, 

Sociedad Cientifica Anbnio Alzate.*' 

Royal Astronomical Observatory. 

Governor-General’s Agent in Rajput'ana and Chief Cotnmtssioner of Ajmere-Merwara. 
Secretary to the ditto ditto ditto ditto P. W. D, 

Meteorological Central Observatory, 

Port Officer. 


H 
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of Recipients of the Publications of the Meteorological Office — -continued. 




f. 

Nr%v Itdvrri^ 

NrW tJ* S, 


I'’a'*'n 4 . 

* 4 




K<'S«S«'' =1 

| 4 f»» fir |-ss*rir^^ 
S.4iairi1t«HaSS 

^ 9 ilp 4 i: 4 f « 


^’^ls!lang 


^k'H.kbalui 


Sf. !Vl«‘!«lHJrgh 

Symriitf?? Skily 


Royal Observatory* 

Royal Academy of Sciences. 

Geographical Society. 

Royal Meteorological Central Station. 

Chief Commissioner, Central Provinces. 

Sanitary Commissioner, ditto. 

Inspector-General of Education, ditto. 

Meteorological Observatory. 

Conservator of Forests, Central Provinces. 

Ditto ditto. Central Circle, North-Western Provinces and Oudh. 
Academy of Arts and Sciences. 

Editor of the American Journal of Scietice, 

Meteorological Observatory. 

Deputy Commissioner. 

Radcliffe Library. 

RadcUffe Observatory. 

Observatoire Municipal de Montsouris, 

Editor of La Nature* 

Physical Observatory, Meudon. 

Bureau Central M^tdorologique de France. 

Meteorological Society of France. 

Observatoire Mi^t^orologique et Magnetique, 

Meteorological Reporter. 

Magnetical and Meteorological Observatory. 

Franklin Institute. 

Conservator of Forests, Northern Circle, Bombay Presidency. 

K. K. Sternwarte, 

Colegip del Estado de Puebla. 

Literary and Historical Society. 

Civil Surgeon, 

Chief Commissioner, Burma* 

Sanitary Commissioner, ditto. 

Conservator of Forests, Pegu Circle, 

Editor of the Rangoon l^itnes. 

Chamber of Commerce, Burma. 

Port Commissioners. 

Port Officer. 

Agricultural and Horticultural Society. 

Central Meteorological Office. 

Vatican Observatory. 

Imperial Observatory. 

Superintendent, Botanical Gardens. 

Observatorio Nacional. 

National Institution. 

Deputy Commissioner, 

Ditto ditto. 

Civil Engineering College. 

Secretary to the Chief Commissioner of Assam, 

Ditto ditto ditto Public Works Department. 

Conservator of Forests, Assam, 

Deputy Commissioner, Khasi and Jaintia Hills. 

Director of Land Records and Agriculture. 

Sanitary Commissioner. 

Assistant Quarter Master General, Intelligence Branch. 

Principal Civil Medical Officer, Straits Settlements. 

Nautisk Meteorologiska Byran. 
f Physical Central Observatory. 

•< Imperial Geographical Society of Russia. 

( Prof. H, Wild. Physical Central Observatory. 

Imperial University Library, 

Observatory, 
ij University Library. 

Royal Meteorological Observatory. 
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List of Recipients of the Publications of the Meteorological Office — concluded. 


Tasmania 

Royal Society, 

Tiflis, Russia ...... 

Physical Observatory, 

( 

Imperial Mining Office. 

Tokio, Japan , , . . . ^ 

Meteorological Central Observatory. 

Toronto, Canada 

Meteorological Office. 

4 

Royal Astronomical Observatory. 

Turin 

Meteorological Society of Italy. 

1 ura 

Deputy Commissioner, Garo Hills. 

Tezpur 

Ditto Darrang. 

tjpsala ..... • ‘ 

Meteorological Observatory. 

Utrecht 

/ 

Royal Netherlands Meteorological Institute.- 


K. K. Central-Anstalt filr Meteorologie und Erdmagnetismus. 


K, K, Geologische Reichsanstalt. 

Vienna ^ 

Imperial Academy of Sciences. 


Dr. J. Hann. 

\ 

Prof. Dr. T. M, Pernteri 

Vizagapatam * 

A. V. Nursingrow, Esq. 


Chief Signal Officer, United States Army. 


Smithsonian Institution. 

Washington, U. S •< 

United States Naval Observatory. 


Hydrographic Office. 


Prof. Cleveland Abbe. 

\ 

United States Geological Survey, 

Wellington, New Zealand . . , 

Colonial Museum, 

Whallc (England) . . . . 

Stonyhurst College Observatory. 

Woolwich 

Royal Artillery Library. 

Zi-Ua-wei, Shanghai .... 

Magnetical and Meteorological Observatory. 

Zurich 

Central Meteorological Office. 
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